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**Omnes res creatafi sunt divinae sapientira et poieniiio te^fcos, divitiii* fcruntatis 
hunianas: — exhanuu MSiMhonitas Oroatoria; ex pulohriiudino saphiiut Domini ; 
ex oeconomiA. in oonserTiitione, proporLiono, ronovaiione, pofnifui nmjt'Hintia 
oluoet. Eavum itaquo intln/^atio ab liominibas sibi rcliolifl somjior ivaliuialn ; 
k vorA oruditis et sapioutlbuH Bcuipor oxculta; lualA clootiKet barbarin nompor 
inimica fiiit’ — L inn^us, 

‘*Quol quo soit lo pvinoipe do la vie aninmlo, il no fani qu*oiivrir Itvsyoux pour 
Toir qu’elle est le dief-d’eouvre do Ja Touin-puiHsatico, ot lo but. amiuolHO mppor* 
tent toutes sos operations BaucKNBu, TUow di(t Spthne Aniinalf Uydon, 
1767. 

Tlio sylvan powers 

Obey our summons ; from tlicir deopest dolls 
The Dryads come, and throw thoir garlands wild 
And odorous branches at our foot; tho nip) is 
That press with nimble stop tho mountiun-thymo 
And purple hoatli4owet oomo not onipty-banded, 

But scatter round ten thousand forms tuinute 
Of velvet moss or lichen^ torn from rook 
Or rifted oak or cavern deep: tho Naiads too 
Quit their loved native stream, from whose smooth face 
They crop the lily, and each sodgo and rush 
That dnnks the rippling tide: the frozen poles, 

Where peril waits the bold advoniuror^s tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay tlieir cheerful tribute, 

J. lAYtOB, Norwich, 1818 , 




(X)NTKNTS OF VOL. IIL 


[HMVKNTH HKHIKSO 


NIIMHKE Xlir. 


J. Natural Ilintory Notes from H,M, Royal Indian Marino Siu‘Vf 7 
Hliip * Invofttigator/ Ot^mmandor T, IL nomiiipr, li.N,, commanding, 
—Hyrios III., No. 2. An Account of tlic Deon-Bca Crustacea dredg d 
during t ho Sttrvoying-HOUMon of 18U7~08. By A. Aluoc’K, Major, 
Ituliau M(‘(licnl Scrvico, Supciiutcndcnt of tho Indian Musoum, 
mul A. U. S. Anumison, <’a))tain, Indian Medical Sorvico, Surgeon- 
Nuiurnliht to tlu' Sunty 1 


11. On tho British VmiduUtke. By W. T, (Ulman, B.Rc., ITni- 
^orsitj ()(»ll<‘go, DnmItKs (Pintos I, IV.) 27 


HI. On Homo small Mammals fioiu tho Bistiici of Umico, Peru. 

By OnninwLi) Tiiuwah 40 

J V* On a now Kpocios of Mamma* By Olu&’ijbld Thomas .... 44 

W DoHoriiilion of a lu^w Hcalo-Insoct of the (ifenua Walkunantu 
By K l‘J, 01U4KN, KliH* (Plate V.) 45 

\7. Nolo oti ilio (hums (fmmmaMm^ M(H'k and Hayden. By 
n. ooDS, W.A. ................. 47 


VII. l^ormninifora from tho “ Oambridgo UroGnaand.” By 
FttKOMitK’K Ohaoman, a. lb., F.B.M.S. 48 


VIII. TIio Luul Isonoda of Mndtnra. By (^anon A, M. Nouman, 
M.A., I).C.B., LIJ), kSlK, dtc. (Plato VI. hga. 14.) 08 


IX. Bvitisli Lmid laopoda. By Canon A, M. Norman, M.A., 

IMM.., LBBh, (Plato VlJigH. f) 12.) W 

X. A H(‘Cond U(‘cciii HhoU of UMv TAnvHf F^russtic. By Canon 

A. M. Norman, M.A., IhC.L., BB.1),, P.li.H., ka 79 

XI. On Two imdesovibtul Cicad ih from tho Transvaal. By W. h* 

BtarANT Hi 


XII. Tho(hmiiH its Ilubitw, History, and vS()ocies. 

Bv B Pooot’K, cd* the British Mufiuum of Naluial History. 
(iMateVn.J B2 



IV 


CONTKNTS. 


Page 

Xin. Notes on the Family IleM'drr, \vii\i n List of tlie clehcrilx'd 
Species. JRy W. IL Kinny, F L.S.j F.K.S.J kc 0/ 

XTV. Now Species of Oriental Lopidoph'rii. Hy (\)l<)nol 
SwiNiTOE, M.A., F.L.S 

XV, On tl’O T.ocftlizati(»n of tlio Ko«i('nm alive HurfaeoM in iln^ 
Tlimmidco, By Edmond BonD.vcac 117 

Note on Pap'Uo yhjocrmu C*ray, by F. A. Heron, Ab*aistaat, British 
Museum (Natural History) 1 

NUMBEU XIV. 

XVJ. On the Origiu of the Fauna of Coleboa, By Professor 
l)r, MaxWebeb HJl 

XVII. A He-oxninination of Hutton’s Types of N(*w ZtMland 
Earthworms. J3y W. Blaxland Bknuam/B.Sc,, M.A., Pruieshor 
of Biology, University of Otago, Dunedin, New Zealand D*i(i 

XVni. Notes on tho Family with a List of tlio 

deijcribed Species, By W, F. Kmny, F.L.S,, F.EJS,, <Stec. l*ll< 

XIX. Mippolyte famgera, Gosse, and IL gracilh (Heller). By 

AnmED 0. Walkee 147 

XX. On SirieUa ermata (M.-F 4 dw.'i and tho reputed Oceurront'o of 

8. frontalis (M.«Edw.) in British Seas. By E, W. Hodt nud 
W. I. Beaumont 151 

XXL On new small Mammals from South Amorica, Bn Oldei Khi> 
Thomas J52 

XXII. Descriptions of some new Species of JS^apeomtes, ISy 
F, B. Godman, F.E.S 155 

XXIIl. On the probable Mode of Formation of fbt^ Fusion 
between the Femur and Trochanter iu Arthropods. By 3<3r)HOND 
Boedaqe * 15H 

XXIV. Further new Species of IhfcHlam* By iMAi.c'oi.M 

Buee, F.K,S., F.Z.S 162 

XXV. Notes on Ccntrnl-Amencan NNdth DeacuMplioim of 

Three new Species. By T. 1). A. OooKiatwTiL 1CJ7 

XXVI. Notes on the Tentacles of Nautilus pompilm, By liAW- 

BENCE E. Geieein 170 

XXVII. Description of a new Species of Osmdid(C» By Dr. (L 
HorvXth 177 

XXVIH. On some South- Afiican Insects. Bn W, L. Dmant. . 178 

XXIX. On tfc Specimen of Ijtpidopm aflahtkm^ Ooodo k lieau, 
from Madeira. By 0. A. Bodi.eNoee, F.H.S IRO 



(^ONTKNTB* 


XXX, On the Prolhmnai7 Htngoa and Mode of Escape of llie 
in the Dipteroua <Umm Xyhmyxa^ Uond, (AV)///r/, ci 
anct,), ‘SNitli esporial r(‘f(‘mi(*o to Xyhmyia maculata^ F. ; ai.d on 
llio Sv^loiiiatic PoHition (d‘ ilio (leinm, hy F. E. At'hiWN, Zoolo- 
gical Dopmtnunit, Bnlish MuHouni 181 

JS\ho vStudy of Man. By Alfhkd C. IIadbon.— 

(Jalalogijs j\laiuii alunu, tain vivoiiliiim quam fcjMsiliiun. Bv 
IC. B. l'uoifL«HAKT. TaHa iV. and V. B)0--ll)3 

ProcoedingH of the (liMdogical Bocioty * » , . PJ*'5 


Kt^MBFB XV. 


XXXI. Note on tlio* Sexual Oharaciers of TJyia wpamca. By 
Fiiahmch Fun, ton, M.A., B.Sc., M.B, O.M., FJ^.S., PoHoarcli 
Fellow, EdinFurgli Uuivcmty. (Plate VIII.) 197 

XXXII. A Bcvision of tlic Pi('ime (louus Uuphina ^wnWi Nolen 
<n the Seasonal PIuimn and De'^criniioiia of new Species. By 
Aiumtii (1. BitTi.Ku, Ph.I)., F.LS,, KZ.S., .W 201 

XXX II I, List of Fishes collected diinng Iho Jhairy Auxiliary 
Expedition, 1894* By (hxo Uoumoviht, of the Ziolivlcal Inau- 
tuto, Lund, S\M‘<len 214 

XXXIV. Note on the Walev-^VolcH of Bosnia, Awia Minor, and 
WcHterii IVvma. By (L E. IL BAUium-llAwii/roN 223 

XXXV. Note on the Sicilian Domneo of tho (Uniora Llmiyn 
and (Ui^* -Jb' BAuiiKiT^llAXiiLToN 220 

XXXVL Bcscriptioiw of nmic new Speciea of Ilideroccra from 
Tropical America, Africa, and tho Eaatern lahindH. By IliciUiKur 
Dniiric, F.L.S. 228 


XXX ML On the trno IhdoceruH and some new Oonorn of 
AninidpodH, By tho Bcv.'rnoMAS it. It. Stmuhing, M.A., F.lt.S., 
F.L.B., F.Z.S. 237 


XXXVIIT, Dcacription of a now Ortnhrouionoid Finh from tho 
(hmgo. By (L A. BotruifiNoim, F.U.H. 242 


XXXIX, Dosevintion of Two now Butterflies collected by Major 
Fi. M, Wood^^n^tl in Nandi, Eqnoloml Africa. By Kmiuy Mauv 

bitAUCK 


248 


XL. On sonic Tirltniy Foraminifeia from Borneo collected by 
PiofcsMiU' Mohuigranir and tho lato Mr. A, U. Fvorott, aud their 
(hmumriKm with ainnlnr Foun.s fiom Suuiotia. By It. ikinnKN 
Nkyiton, I.O.S., and XLciiAni) IIoUiANO. (Platca IX. X,), . . . 245 

XI J. Tho Outemno of a Sunth-Sca Vojapre. ByL. A. Bouua- 

pAii.K 204 



VI 


CONTENTS. 


PAge 

I^eto Book : — Oatixlogue of th« Lepidoptera Phalj^enne in the BritiHh 
Museum. Volume I, By Sir Gboiiok Hampson, Ikrfc 308 


Proceedings of Llio Geological Society 370 

Lichtenstein's * 0<italogus renun naturalUun/ hy G. Davies Slierburu. 373 


NUMBER XVr. 


XLII, Descriptions of now Bairacliians in tho Collection of the 
British Museum (Natural History). By G. A. BouniiiNaKU, KJi.H, 
(Plates XL & XII) 

XLIII. Natural History Notes from II.M. Royal Indian JMtiriuo 
Survey Ship ‘Investigator,’ Commander T. H. llemiug, ILN.j com- 
inanding.—SeriesIIl., No. 2. An Account of iho Deep-bea Crustacea 
dredged during the Surveying-season of 18t)7~98. By A. AL(u>cUf, 
Major, Indian Medical Service, Superintendent of Die Indian 
Museum, and A. K. 8. Andktison, Captain, Indian MiMlical Sor\i(*e, 


Surgeon-Naturalist to the Survey 378 

XLIV. Descriptions of some new Species of Hetovocera from 
Tropical Amei'ica, By IlTOBUiiiaJ Druce, FX.B. &c. ............ 208 


XLV. Eorominifera from the ‘^Cambridge (hoensnnd.” By 
Fbederxce Chapman, A.L.S., F.ll,M.S. 803 


XLVI. British Isopoda Ohelifera. By tho Rev. Canon A, M. 
Norman, M.A,, D.OX., LL.D., F.E.S 817 

XLVII Note on the Harvest-Mico of Jie Paliourctic Kogion. By 
G. E. II. Bakbett-IIamilton 841 


XLVIII. On the South- PaciOo FLhes of the Genus CalUmfMm. 

By G. A. Boxjlengeb, F.R.S 

XLIX. A new Stridukting Theraphobid Spider from South 
America. By H. I. Poqook 847 


Proceedings of the Geological Society 849 

S.R. Union of Scientilic Societies,- Beviaiim of AmphipfKla, by Iho 
Her. Thomas B. K. Stebbing, M.A.. Klt.S. j l)jitc oF ClmrloH 
d’Orbigny’s ‘Dictionnaire Umverwda'lliHtoiro Nutundk’ 1889* 

1849, by C. Davies Shorboru and T. S. pHlmor ^i49- *JV50 


NTOIBER XVII. 

L. On the Cretaceous Rsh BUlhodus, By A. Smith Woop- 
British Museum (Natural History). (Pkies 
XHL k XIV.) 358 

LI On a Oollection of Odonata (Dragonflies) from Panama. By 
W. F. Kirby. (Plate XV.) 7. ,362 



CONTENTS, 


vii 


Page 

LIT, Dfsmplious of Two now Motlis collectea by Dr. Christy on 
the Upper Ni^or, By Umily Mary Hu vri>b 371 

Uiri, A Uovimon of tho IHmm'phim of the Now World, with 
IloMoupixons of now 8p(H‘ios. By Aurnirii C. Butlkr, Ph.l)» 
l\UK, / 373 

LIV. ZWoom/j? ainl of lioach. By Alfumd 0. Waltckr, . 804 

liV. on tho Pmnilty of Ohanirmg Colour ia Uoptiles. By 
l\ UK (htuH 7 ; 30G 

I A I, Tli<i Poisonou^i Snakosof British Guiana. By J. J. Qiteloii, 

. IW. (Bond), (3.M.Z.S ' 4Q2 

LVIL Diapfnosos of new Kpocios of T^and-Bholls from tho Islands 
of luor<^H, Miuubawa, and Smnba. By plntiAR A. Smith 409 

L\ lit. Doeoriptions of soiuo new Rpocios of Scorpions. By B. I. 
PooooK .7 411 


Kew The Beaources of tlio Soa; as shown in Scientific 

B\perim<*nts to test tho effects of Trawling and of the closure 
{)f certain An^iw off the Scottish Shores. By W. C. MTntobh, 
M.p., LL,I)., F.B.S , (See., Profe'^nor of Natural ITistorv in the 
tini\<vrsity of Si. Anclrows, Director of tho Museum and of the 
< iatty Marino T^iboratory 420 


Proceedings of tlui Geological Society * , 42/5 — -127 

A Note on the Date of tho Parts of ' Humboldt and Bonpland’s 
Voytigo i Obsoryaiious do Zoologio/ by 0. Davies Sherborn* . ♦ , 428 


NUMBER XVni. 


LIX. On some now or liitle-lmown Goniafites from the Carbon- 
iferous Limestone of Ireland. By G. 0. OmoK, F.O.S., of the 
British Museum (Natural History) 429 

LX, Note on the Occurrence of Cythmdm emtanm, G. S. Brady, 
n a SurfftOCHieposit in the Vidnity of Buenos Ayres, South America. 

1y Thomas Soott, FX.S. (Plate XVI.) 454 

TiXL Embryology of Ophimma eohimtit, Agassis* (Preliminary 
"Tote.) ByO.QnAVB .466 


LXIL Some apparently undescribed Insects from the Transyaal 
^y W. L* Dihtant * * 401 

S LXIXI* Descriptions of somo now Species of Ileterocora from 
topical Anmricai Africa, India, and the Eastern Hands. By 

DauOK, F.L.S. &o 405 

'siV. Notes on a Oolloctaon of GiyUHm^ Sienopdmatida, 
and Hcirodidm formed by lar. W* L. Distant in the 
d and other Bouth- and East-Airican Localities. By W. F* 
^.L*H.,F.E.«.,&c* 476 



vlii 


OUNTEf^TS. 


LXV. On one little-known and one liithcvto unknown ypecios of 
Scmrocejphalus, By 0. P. Hay. 480 

LXyi, Note on ScapanorhipicJim^ a Orotaceous Shark apparently 
surviving in Japanese Seas, By A. SMixrt WoodwarD; P.L.S 487 

LXVII. Note on some Cretaceous Olupeold Fifllios with Pecii- 
naied Scales iCtenothmm and l^mudohenuv). By A. Smith Wooo- 
wart>,F.L.S 48!) 

LXVIIL Four new Boos of tho Genus Perdita collectod by 
Dr. L. 0. Howard in Mexico. Jiy T. I). A, CooKiaiwi.t., New 
Mexico Agricultural College 49J^ 

Proceedings of the Geological Society * 4i)r> 

Mex 40G 


PLATES IN VOL. lU. 


Plate I. 

n, 

III. 

IV. 

V. 

VI, 
VII. 

vm. 

IX. 

X. 
XI 

XII 

xm. 

XIV. 


I British PandoJidos. 

Wfdkeriana Andreas. 

Land Isopoda, 

Species of Poecilotheria. 

Ligia oceanica. 

Tertiary Foraminifera from Borneo. 
I New Batrachians. 

[ Species of Plethodus. 


XV. Odonata from Panama, 
XVI Oytheridea oastanea. 



THE ANNALS 

AKl) 

MAGAZINE OP NATURAL HISTOBY. 

piiVENTU 8EBIBS.J 


** * . pprlitori«]>argil)emufloum# 
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No. 13. JANUARY 1899. 


I.— jNatomZ Hiaiory Not^ from UM. Roi/al Indian Marine 
Survey Ship * Investigator,^ Commander T. 11, Heming, 
R,N,l commanding. — Sories III., No. 2. An Account of 
the Deep-sea Crustacea dredged during the Surveying-season 
of 1897-98. _By A. Alcock, Major, ladian Medical 
Sorvico, fcjuporintendont of the Indian. Musoum, and 
A. R. B. Andkrson, Captain, Indian Medical Service, 
Surgeon-Naturalist to the Survey. 

Dkep-s®a Crustacea dredged by the ‘Investigator,’ to the 
number of about 100 species, have already been described in 
the following papers 

J. Wood-Mason.— J. A. S. B. vol. Ivi. pt. 2, 1887, 

a 200-207, pi. i., and p. 370 ; Ann, & Mag. Nat. Hist,, 

. 1801, pp. 187-202; March 1891, pp. 268-272; Oct. 
1891, pp. 209-286; Nov. 1891, pp. 358-362; April 1892, 
pp. 265-275, pis. xiv., xv. ; May 1892, pp. 358-870; Feb. 
1803, pp. 161-172, pis. X., xt, 

0. M. Gilkb.— J. A. B. B. vol. Ivii. pt. 2, 1888, pp. 220- 
281, pis. vi., viii., ix. 

W. Wbwnkb.— SB. Ges. natuif. Freunde, Berlin, 1894, 
pp. 80-87. 

Ann, <6 Mag. N. Hist. Ser. 7. Vol. iii. 
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2 Major A. Alcock anti Capt. A. It. S. AndovaDU on 

A. Alcock. — A nn. & Map;. N.-it. Hia)., March 18i)l, 
])p. 225-245 ; April 181)4, pp. .‘{21-.‘);54 ; May 18!) 1, pj). 400- 
411; J. A. S. B. voIk, Ixiv , Ixv., aucl Lxvii. p(. 2, l.S!)5, 
1890, 1898. 

A. Alcock and A. B. S. Anulukon. — J. A. S. 15. vol. I.viii. 
pt. 2, 1894, pp. 141-185, pi. ix. 

A. 11. S. Andekson.— J. A. S. B. vol, Ixv. pi. 2, 1800, 

pp. 88-106. 

J. JR, Henderson. — J. A. {3. 15. vol. Ixv. pt. 2, 180(1, 
pp, 516-586. 

Manj!] of the f-pocics dcscribod in tlu'so itapcra have heen 
figured in thirty-five ])lates of “ I llusi rations of ilio Zoology 
of the ‘ Investigator,’ ” published in the yeans 1802-18!)8. 

In the present paper we olfor a list of 02 species of deep- 
sea Crastacea obtained by the ‘ Invest igator’ hetweoi the. 
months of October 1897 and April 1898. Of lliose species 
31 appear to be new to science and 12 more now to the 
Indian record. This brings the nnniber of spccic.s of Oriis- 
tacea known to inhabit tire depths of the Indian Hoa,s to 
something over 230. 

Among the more interesting of our now finds are 

(1) PentacMes scul^tua, a species that also iulmbifs the 
depths off the Atlantic coast of the United States; (2) a 
species of Riokardina (a genus allied to Stenopm) differing 
very little from the type of the ‘ Travailleur ’ expedition ; 
(3) a true Pylooheles, so much like the Caribbean .species 
described by M. A, Milne-EdwardSj that we iit first thought 
it to be the same ; (4) a Munidopsis that is quite ceitaiuly 
the same as the ‘ Travailleur ’ Q-alatkodes roxacmis figured by 
M. A. Milne-Edwards ; (5) a IJomola having the sumo 
“ macrurous ” carapace as the Meditemneau II. (Juvien and 
very closely related to that species ; ((!) a curious primitive 
Dromioid iiaving the same branchial formula as the Curihheaii 
Tlomolodromia of A. Milne-Edwards (not Iho I hmalmlromfa 
of Miers), and seeming, in fact, to differ from (he Carihhenn 
form only m having orbits like those of Ih-omin ; (7) a spouios 
of the Corysloid genns Tmohi/carc/nm—a genus only known 
hitherto from off the Pacific coast of Central America j (8) two 
species of the Lithodoid genus Pamlmila ; (!)) a Pinmtarea 
inhabiting a species of Lima dredged in 430 fathoms. 

Of all the dredging-stations of this season the most i)rolifi« 
was one a few miles to tho south-west of Wadge Bank, the 
exact position being 7® 17' 3U" N., 76° 54' 30" E., th(> depth 
480 fathoms, and thoconected bottom-tomperaturo “ 38° h'ahr.” 
—though we suspect there is some mistake about tlio tomnl- 
rature, and that 38° is a clerical error for 48°. A proliminary 
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Indian Deep-sea Onistacea. 

«ouivtliiig' bronghi up grey uiiid/’ but ilic dredgo Boon fouled 
coral and was brought up lull of masses of CarjjophylUa 
patadoxm^ ap, u,, Dcsmophjjllum vitrcuniy sp. u., Lophohelia 
inwstifpUoeis^ sp. lu, and BolemsniUia Jojfreyi, sp. n. 
Oaptain Andorson ostiauifes that Ihero wus about half a tou 
of it — living and (load. 

Mor<j than 30 spi’oios of Crustacea wore obtaiu<?d from 
tliivS hau4 including two of Pampagiims and one of Pagii-* 
t\vo<jf Parahmisj five of one of Ptpeho^ 

gasfrr and two of l/yopf/plnis, two Itomoloids and ou(3 
Dromioidj and a Tnwtigmmnm. And of the species of 
Jl/anidopsis one was n^presented by 237 specimens and 
another by 52* 

One event of tliis season appears to show that deep-sea 
dredging may be a matter of mere chance. In December 
1890 the ship dredged in 188-220 fathoms ofF the Cinque 
Islands (J 1° 31^ 40" N*,, 92® 40' 40'' E.) aud made perhaps 
the best haul of her record, getting her trawl-bag more than 
luilf full of solid specimens, of which a multitude of 29 species 
of Fislu's and 23 species of Crustacea formed only a portion* 
In Apiil liS98 exactly the sanui spot was dredged — bearings 
being carefully takmj — and although iw accident occurred, 
the results W(nv. extremely poor. 

In the following list the new species arc noted, and the 
fjpeciiss that arc new to the Indian record are marked with 
an nsU‘risk. All the new species have been figured, and the 
figures will be published citner in the issue of the ‘‘ Illustra- 
tions of the Zoology of the ‘ Investigator ’ ’’ for 1899 or in a 
Keport that one of us has now in the press on the eJeep-sea 
IJruchyuru collected by the ‘ Investigator.’ 

l^\)r the detennimition of the Macrura the second-named 
of the joint autliors is chlelly responsible, for those of the 
Jinichyura aud Anomura the first-named is chicdly responsibje,. 

Htnttzjoi’onA. 

(hutthophmmm ISnlnu, (1. (). Hats. 4^50 fath, 


Dkoauoda, 

Pewm nHani/Vffy Sjxnire JiHte. 370 IH) futh. 
tWapvnvuH in mfipn tori'll sp. u. 13.3 4U) futh. 
Aleiupein^na pl{!lippinemi% Hj). Unto. IhO iuth, 
Haliporui^ fnjn*ttfmntnHhf sp. u, 330 fath, 
Anatmfii HtaHuieninim, Sp. Bnl(*. 3i>0 430 ftUin 
. <u>nmanh^ Wood-Mason. lath. 

— ertmgmt Wood-Mason. i»00 t»0t» fath. 
AriM(eopm FfdwanMann (Johnson), 130 Iuth, 
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J^cnfhemcpms mvCySitffafon% lu Ji7() ClOfuth. 
rodmin^j I. SinUh. «i7() *UU fath. 

nihro-^(/vtfaiit^f Wood-Masoti. IDH fath. 

Crangon andiwmnensisy Wood-Mawou- 1^5 fath. 

Ponfocaria h\), ti. Tm fatli. 

Glyphocrampn hnfstiyaforisf ihK) lath. 

Wood-Mason. »S70 410 tuth. 

— migHicuiafa^ WooiI-Mahoiu Hill lath. 

Alphon» UShvarmn^ w]), lu 41U) lath. 

^Ileferocftrpua ki^tgatuaf Spouco Hat<i, 4110 fath. 

— gihlmuay Hato. Is5 410 fath. 

Phdomkn hifm% Ahsxdcand AutlorHon, «H7() 410 fath. 

— ajjfiniiij bp. 11 , 172 1100 lath. 

Pandalm ? imti i ns, A, M 1 Od w. 1 1 ) 1-4U0 fat h * 

<)♦ p etmSf A. JM.-Kdw. 180 fath. 

A leocli, Anderson. liOO fath. 

^Chloroiocus fgradlipesj A. M.-Mdw. 185 fath. 

Acmiihephyra smgmn^a^ Wood-Mason. J04 OiO fath. 

eocxmia^ S. 1. Smith. 408 futh. 

Iloplophorus gmcilirosfyis^ A. M.-hMw. 185 410 fath. 

PaUrmonella lacvadiveusk, Aioocif anrl AndorHOii. 450 fath. 
Ncmatocarcinm tenuipes^ Sp. Hate. 850 fath, 

Pasipka>a wiispi7wsa, W oud-M iison , 000 fa t h . 

B7*yonieu8 indims, sp. n. 824 fath. 

^Pentacheks smlpim, S. I, Smith. 824 830 fath. 

- — plmphonis^ iVlcock. 370 419 fath. 

Nephrops mdmmnka^ Wood-Mtison. 185 fath. 

JSfephi^cpsfa Stmartif Wood-MaHon. 1B5-300 fath. 

atlantiea^ 3N[ornian, 408 fath. 

Callimiasha Itgnicola^ sp. n. 185 fath. 

Cfi/aatacws/eto, sp. B. 4ii0fath. 

Icmaxim h&'inaded, Sponce Bate. SCO- 4 30 filth, 

(P) Ptiohm^dina apo^igicola, sp. n. 498 fath. 

Pglocheles Miersy sp. b. 185 fath, 

PampagurmpilosimamtSf S. I. Smith. 824-830 fath. 

« ajffiniSf IIoBderson. 430 fath. 

— And&'smif IlendexsoB, 430 fath. 

^Pagurodes limatulusj Henderson. 430 fatli. 

PagurisUs pumcetiSi Henderson. 870-4 It) fath. 

Puredorrm investigatoris^ sp. n, 430 fath. 

indkaj sp, n, 430 fath. 

Munida militark^ Heud., var. andamanka^ Alcotde. 185-110 fath. 

Bguamosa, Ilond., var. pi^olua, Alcock. 180 lt)l fath. 

^nicropSi Alcock. 040 fath. 

eomorinai sp. n. 430 fath, 

Mumdopsis Btylirostris^ Wood-Mason. 824-830 fath, 

dusypus) Alcock. 408 fiith. 

Ee^ningi, sp, n. 430 fath, 

indiS) sp, n. 430 fath. 

GoodHgii, sp, n. 430 fath. 

* — - P rosacea, A. M.-Edw, 430 fath, 

trijlda, Henderson. 498 fath, 

Moreshyij sp. n. 430 fath. 

Ptyehogaaier tmesUgatoris. sp. n. 405 fath. 

Mendersoni, sp. n. 480 fath, 

^Uroptyohus mstralin, Henderson, var. P 459 fath. 
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Uroptychm hticilUmanm^ h])* n. i.*50 falli. 

fummann^ H}>. n. 4»*30 fath. 

Hp* u, 7*i 00 iatl». 

llamoht profumhrum, ftp. u- l?}0 fafli. 

-* mi^dhp,^^ Aloociv. 110 fath, 

Ptmmiofop'^ii^ W()o<l-M«soiu 108 fa tli. 
//t/pmp/trys /om/ipt % ii. 4.‘{0 fath. 
Avtwhmdromia Haflim, ol s]). n. 430 futh, 
^Pthum yrart/{pr>% 830 fath. 

nudoftf Al(‘<>ok, 300 fath, 

lipmtlus i^hanavri^ Wood-Masoiu 300 fath. 

/%sv/< *//</* //A Al(*()<»k, 180 fath, 

7iV/f innpht v p\aup \\ ood-M ason. 1 hO fath. 
^()/rfomam AV//w? 2 , Mitnu 4{»0 falh, 
rhtti/miua iVyvUle-TJmnmn, Miera. 180 fath. 
tyn/ranmthia Rm f.S'^Andermn, uMcook. 430fatli. 
Trnvhjcurdhms ylmous^ flp. n. 430 fath. 
Hphonommdei^ trapezioidea^ Wood-Maaou. 00 fatli. 
limthocJimvon llcminfp, gon. et ftp. n. 180 fath, 
Camnoplax Wood-Ma^ou. 430 fath. 
Psuphcficua fitndHlans^ Wood-J^lafton. 180-419 fath. 
IHlumnoplax Shwlmn, sp. n. 430 fath. 

(^amatapm rxdnda^ ct Hp. n. 104 fath. 
IHomijdax noiopm^ Alc(a*k and Andoraon. 180 fath. 
Puoio feres ahyssieokt^ fl}>. n. 430 fath. 

Htomatopoda. 

^Squilht leptoBfi mlht , Brt )okft. 185-410 fath . 

Ampuipoda, 

sphumm (h'ahr.). 172-408 futh. 


HUACnYlIHA. 

Faruily Homolidae. 

IIOMOLA^ Lcftclu 
IJomola profmdormi^ sp* n. 

(^irajmco vovy (l<‘ciilo<Ily iiiacniriforin, deep, oroid-trian- 
f»ulaf, luondeHt almf’t llio^ middio of llio branchial region, 
tapering to an acul<‘ly Hpinifonn rostrum, of \^hich the length 
is about a third that oi tho rest of the carapace. Diverging 
from either side of the banc of the rostrum is a spine of 
similar form and Hi7.e. The only other tdevations on the 
carapace ttre a hepatic spine just behind the hollow for the 
retracted eye, an antennal spine just^ outside tho^ antennal 
base, and a biunt denticle near the middle of the ill-dcfincd 
lateral border. 
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The gastric region is well delimited and the Unui auoniu-^ 
rica is broad, conspicuous, and dorsal. 

The stout cylindrical terminal joint of the cye-stallis is 
longer than the slender basal joint; the eyes arc of good size, 
well pigmented, and hemisphoricah 

The chclipeds arc slender, but arc stouter than the legs; 
the arm hastlie outer lower border spinate and, on the upper 
border, a few* spinulea and a strong terminal spine; both the 
inner and the outer angles of the wrist are armed with ti 
strong spine, tlie fingers are much shorter than the hand and 
have the cutting-edge entire. 

The legs are slender and subcylindrical, the second and 
tliiid pair (which arc slightly longer than the first) arc at 
least thicc times the length of the carapace. In the first 
three pair there are a few distant spines and a strong terminal 
spine on the anterior border of the merus, a few articulating 
spinules at the far end of the posterior bolder of the propo- 
dite, and a comb of articulating spines along the posterdor 
border of the dactylus, the last joint being but half the length 
of the lust but one. The dorsal fourth pair of legs are far 
slenderer than the others and do not reach the end of the 
merus of the preceding pair; their propodite is triangular, 
owing to the expansion of its posterior border, and opposes a 
sharply serrated edge to the less strongly toothed posterior 
border of the short dactylus, the parts being chcliform ratlicr 
than subcheliforni. 

The body and ajipendages are coated with very short 
distant biistles, which do not conceal the surface; there arc 
some longer and thicker bristles along the edges of tlic 
chelipeds and a vciy few scattered hairs along the edges of 
the legs. 

I'liree young females from off the Travaucorc coast, 
430 fathoms. 

The carapace of these is about 13 millim. long and Jibont 
9 millim. in greatest breadth. 

This species is most closely related to J/omola Ctmen\ 
Kisso, and belongs therefore to the late Professor Wood- 
Mason’s genus Faromola^ 

HyrsoPiiiixs, Wood-Mason. 

Ilypaophrys longipes^ sp. n. 

Eostrum deeply bifid, Linea anomurica distinct. 

Four laige spines on the anterior border of the carapace, 
namely, two close together at the base of the rostrum, one at 
either orbital angle. 
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liidian })eep-s€a Crmtacea. 

Lateral borders of dorsum of carapace well defined, spina- 
late j the ridt;c on the side-wall of tlie carapace that defines 
the branchial regions anteriorly is also sj)inulate, A row of 
s})ines on the he])atic region, the largest of whie.h is on the 
lal(nal l)order of the carapace and has a spine dorsad of it. 

(lastri<5 region obscurely subdivided; each lateral sub- 
region is armed with five or six large spiiu^s, while ou the 
median region theie is n central s})inc, soiiietinies followed by 
a row of spinules. tSuhliepafic jukI suborhital region with 
nunuTous large spines, one of which is ^‘antcunah” 

Kyes w^ell j)igmented. Anteimary flagella more than twdee 
the Icngtli of the carapace. 

Rows of spinules on the exposed surface of the ischium, 
incrus, and oxognath of tlie external maxillipeds, and a row 
on the basal joint of the antennules. 

Chclipods slender, reaching not far beyond the end of the 
carpus of the first pair of legs ; the arm and wrist not stouter 
than the mcropodites of the first three pair of legs ; spinate 
and spinulate as in the preceding species ; fingers as long as 
the hand. 

The second and third pair of legs, which are slightly 
longer than the first and three limes as long as the fourth, 
are four times the length of the carapace. In the first three 
pair of legs the incrus is compressed and has its anterior 
border spinate and its posterior borders spinulate ; the postc- 
lior 1)01 cler of the propoditc carries a few distant articulating 
spinclcts, and the dactylus (which is about two thirds the 
length of the preceding joint) has a close comb of articulating 
spines along its posterior border. 

The fourth (dorsal) pair, which are oxtreincly slender, 
have the posterior border of the incrus strongly spinate ; the 
propoditc is several times larger than the minute dactylus. 

The terminal joint of the male abdomen cuds acutely. 

Hairs and bristles arc sparsely present, just as in the 
preceding species. 

The carapa(‘c of a largo cgg-ladcn female is 38 inillim. 
long and 30 millhn. broad. 

Elevtm Bpecimens, representing adults and young of both 
sexes, were lately dreagccl off the coast of Travancore at 
480 fathoms. 

Family Bromidse. 

Arachnodromia gen. (?) ct sp. n. 

Branchim 20 on either side, as in llomohdromia* 

Cara])acc elongate-oblong, but somewhat broader behind 
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than in front, deep, inflated, tomcntose, un.armed except for a 
few sharp granules anteriorly and laterally ; two creases 
break cither lateral border, the posterior one being continued 
to the cardiac region as the cervical groove. 

Front prominent, liorizontal, bifid from its base. 

Antennule and eye retractile into an orbit almost like that 
of Dromia. Eye-stalks long and slender, not comph'tely 
filling their part of the orbit; eyes small, but well-formed 
and well-pigmented. Antennal flagella longer than the 
carapace. 

Palate well delimited from the cpistomc ; the ridges 
defining the expiratory canals very distinct ; external maxilli- 
peds distinctly opercular, but with a pediform cast. 

Chelipeds equal, slender, though considerably stouter than 
the legs, about 1§ times the length of the carapace, unarmed 
except tor a few sharpish granules, visible only when the 
dense tomentum is removed; the fingers well calcified, 
hollowed en ouUlh'e^ tlic tip of the clactylus fitting into a 
notch in the tip of the thumb. 

Legs cylindrical, smooth beneath a thick tomentum. The 
first two pair are more than twice the length of the carapace; 
their dactyli are stout, axe about | the length of the preceding 
joint, and are sharply spinato along the posterior edge up to a 
terminal claw. The last two pair are about the same length 
as the carapace, are subdorsal in position, and end in a small 
claw-like dactylus that shuts dowm on a circlet of spines at 
the end of the preceding joint. 

The sternal gi coves ot the female end, without tubercles, 
at the level of the openings of the oviducts. 

The abdomen of both sexes consists of seven separate 
segments; the pleurm of the third to the sixth somites are 
remaikahiy large and independent, and the last abdominal 
tergum is nearly as long as the preceding five combined. 

Two males and a female from off the Travancorc coast- 
430 fathoms. 

This species at first sight might he taken for tlic Uomoh^ 
drmxia yaTadom oi i. Milne- Edwards, in which, how^ever, 
it is stated that there are no orbits and that the antonnulca are 
not retractile. 


Family Corystidse. 

Tjrachtcarcinxjs, Faxon. 

Trachycardnus glaucus^ sp, n. 

Carapace irregularly pentagonal, its surface coated with 
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sliort, stiff, club-shaped hairs ; the regions well-defined, 
rather tumidj much subdivided into tumid lobules, of which 
the convexities ai’C capped by clusters of large conical granules, 
and the general surface also is studded, especially in the 
young, with similar grannies. 

Front narrow, horizontal, prominent, deeply cleft into three 
prongs of nearly equal »^ize, 

Antero-latoral borders half as long again as tlie postero- 
lateral, armed with three stout pinnulatc spines, not including 
the outer orbital angle ; postero-lateral borders entire, poste- 
rior border finely beaded. 

Upper orbital wall deeply cleft into three pinnulate teeth, 
lower orbital border deeply concave, its inner angle strongly 
spiniforra. Eye-stalks slender, rather long ; the eyes, which 
are more ventral than terminal, are dull and faintly pigmented 
(as in many s])ecies of Munidopsis)^ and are non-faceted. 

Antennary flagella short, extremely slender, not hairy. 

Chelipeds remarkably unequal in the male, equal in the 
female. 

The smaller cheliped of the male and both chelipeds of the 
female are about as long as the carapace and arc coated almost 
to the finger-tips with stiff club-shaped hairs, which arc short 
except along the upper border of the wrist and hand and of 
the basal part of llie finger, whore they arc long; beneath 
the hails are some scaitcrod granules, and along the upper 
boulcr of the arm, wrist, and hand arc some denticles; the 
inner angle of the wrist is strongly sjnnifonn, and the far end 
of the upper border of the hand is dentiform. 

The larger chelijied of the male is about twice the length 
of the carapace, about half its length being formed by the 
hand and fingers ; the grcatc'st breadth of the liand is about 
half the length of the carapace. It is almost smooth, the 
upper border of the arm and hand and the inner border and 
upper and outer surfaces of the wrist alone being furnished 
with denticles and hairs ; the inner angle of the wrist is spiui- 
fornu 

The legs arc covered with short, stiff, club-shaped hairs, 
which are rather more thick-sot on the anterior borders and 
on the daotyli tlian clHcwherc. The second and third pair, 
which arc ratlicr longer than the first and last pair, are some- 
what loss than 1 § times the length of the carapace. All the 
dactyli end in a little claw. 

The abdomen of the male consists of seven distinct seg- 
ments, but the third, fourth, and fifth move together. 

In life the animal is covered with a coat of mud held 
together by the hairs above described, the only bare parts 
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being the hand and fingers and part of the arm of the larger 
cbeli’ped of the male. 

The colours in life are described by Dr. A. B. Anderson as 
white, with a bluish tinge, eyes with ^ a blight nnldisli 
opalescence,” In spirit the bluish tinge is (ainter, the eyes 
are a pale milky yellow-ochre, and tlie large hand is ivoiy- 
white. 

The dimensions of the largest mule are as follows : — 

luilliui. 


Lenpflli of carapace I J^’5 

Breadth ui carapace 1 4*5 

OoiuTbined length of hand and hngei'b along lower bordiT. . 1175 
Combined length of basal joints, arm, and wiist along 
tipper border 15 


Fifteen specimens were dredged off the Travancorc coast 
at a depth of 430 fathoms. The bottom consisted chiefly of 
coral (living and dead) . 

Several of the specimens were egg-laden females. The 
e^gs are comparatively few* in nximber and are large, their 
diameter being about I* 3 millim. 

This species is very like TrachycaremuB coralUnuSj Faxon, 
which was dredged by the * Albatross ’ off Panama and the 
Pacific coast of Mexico at depths of 646-695 fathoms. It 
differs from that species in the following particulars : — 

The carapace is more granular and its lobules are caj)ped 
by blunt conical spinules, not Ksmooth tubercles, and its poste- 
rior border is finely and irregularly beaded, not dentate. 

The front is deeply cut into three spines or prongs of 
almost equal size, not into three teeth of which the middle 
one is larger than the others. 

The eyes, though very pale, are distinctly pigmented, 7 iot 
devoid of pigment. 

The inner angle of the wrist of the smaller chelipcd is 
very strongly spiniform, not unarmed. 

As Mr. Faxon says, Tr achy car oinus is very closely related 
to TTickophltanum ; in fact, the relation is so close as to make 
the separation of the two forms almost doubtful. 


Family Portuuidse. 

Benthoohascon Ihmingi^ gen. et sp. n. 

Closely related to Baihynectes. 

Carapace subquadrilateral, its length about g its breadth, 
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depressed, the rej^ions faintly indicated by slight inequalities 
of level, its surface veiy finely granular. 

The front, which is about a fourth the greatest breadtli of 
the carapace, forms a thin laminar three-lobccl projection. 
T\\o anlero-lateral borders, which arc hardly arch(‘d and are 
not iiiuch more than half the length of the postoro-latei’al, arc 
thin and arc cut into four procurved teeth, of which the forc- 
movst is the oibital angle and the largest and the hindmost is 
sinne-likc and the longest. Postero-lateral borders slightly 
convergent ; posteiior border concave. 

Kyc-stulks short and thick, eyes large; orbits deep, two 
obsolescent sutuicH in the loof, a shallow notch in the outer 
wall, the inner angle of the floor almost as pioininent as the 
outer frontal lobes. 

Antcnnulos folding transversely, their fossse widely open 
to tlieir respective orbits. The antennas lie loosely in the 
orbital hiatus ; the basal joint is short, slender, and movable, 
the second joint just reaches the turned-down edge of the 
front ; the flagellum is considerably longer tlian the orbit. 

Epistonie well delimited fiom the palate. Though the 
expiratory channels are well-defined grooves there arc no 
distinct palate-cichls. The external maxilHpeds fall far short 
of (he anteiior maigin of the buccal cavern, leaving the 
exj)iialory canals permanently open. 

Chcli])cds massavo, somewhat unequal, about two thirds as 
long again as the cai apace, smooth; the hand, of which 
about half is formed by the fingers, forms rather more than 
half their entire length ; the inner angle of the wrist is a 
large acute spine, and there is a spiuule on the upper edge of 
the hand just behind the finger-joint. 

Legs smooth ; a notch and spiniform toolh at the far end 
of the upper border of all the mcropoditos. The first three 
pair arc nearly twice tlie length of the carapace ; the last pair 
are not much longer than the chelipeds and have the carpus 
shortened and the next two joints paddle-likc and plumed. 
Andaman Sea, 185 fathoms. 

Family Caroiaoplacidaa. 

TilumnopIiAx, Stimpson. 

Piluwnophx Stnclairi, sp. n. 

Carapace ftub(iuadrilateral, mucli depressed, a little more 
than three quarters as broad as long, very finely frosted, 
perfectly bare, the regions fairly indicated. 

Front horizontal, slightly promiuout, square out, grooved 
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but not distinctly notched in the middle, more than a third 
the greatest breadth of the carapace ; its free edge is turned 
vertically downwards to form a narrow concave facet with 
raised margins* 

The an tero- lateral borders are not mucli more than half 
the length of the postero-latcral ; they arc thin and sliarp 
and are cut into three teeth, of which the first is brojul and 
somewhat emarginate, and the other two are acute* On the 
postero-latcral borders, just behind the junction with the 
antero-lateral, is a denticle. 

The eyes arc small but well-formed, and arc freely niovtihle* 
The orbits conceal the retracted eyes to dorsal view; their 
upper margin is fissured near the middle and tlie lower 
margin is slightly excavated just below the outer angle; the 
inner angle of the lower margin is not prominent, tliough 
dentiform. 

The antennules fold transversely and their fossm arc 
freely open to their respective orbits. 

The basal antennal joint is short and slender ; the next 
joint reaches the front ; the flagellum, which arises in the 
orbital hiatus, is about twice the length of the orbit. 

The outer maxillipeds completely close the buccal cavern. 

The chelipeds in the female (male unknown) are unequal, 
the large one being not quite twice as long as the carapace ; 
their surface, under the lens, is finely frosted ; the inner 
angle of the wrist is strongly pronounced and is capped by a 
pair of acute teeth. 

Legs moderately stout, unarmed, smooth, almost hairless ; 
the third pair, which are somewhat the longest, are about 
two and a half times the length of the carapace. The 
dactyli are compressed-styliforra. 

Colours in spirit French-grey, fingers much darker grey. 

A single female specimen, from off the Travancore coast, 
430 fathoms, has the carapace 13 millim. long and IG milliuu 
broad. 

This species is closely related to Pihmnophis hetsroohu 
(Studer), Miers, but is distinguished from it by the entire 
and more prominent front, by the absence of transverse 
markings on the carapace, by the longer legs, and by the 
smoothness of the chelipeds and legs. 

From Pilumnophw abpssicola, Miers, which it also closely 
resembles, it is distinguished by the smooth carapace (to the 
naked eye), by the turned-down milled edge of the front, by 
the spinule on the postero-lateral border, by the fissured 
upper margin of the orbit, and by the double spine of the 
inner angle of the wrist. 
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Family Ehizopidae. 

Camatopsis rubida^ gen. et sp. n. 

Nearest related to Xenoplithalmodes, 

Body and appendages covered with velvet. 

Carapace deep, rudely semicircular, hardly broader than 
long, strongly convex foio-and-aft and declivous atiterlorly, 
nearly flat from side to side ; its only markings are two 
longitudinal grooves defining the epibrancliial regions. 

Front much less than a fourth the greatest breadth of the 
carapace, obscurely bilobed. 

Orbits large, deep, the up])er margin outivc and cut in the 
anterior border of the carapace, the excision, however, being 
exactly compensated by the convex bulging of the anterior 
(true inner) borders of the eye-stalks; these are almost 
immovably fixed in the orbits. The eyes arc reduced to a 
speck of pigment placed on the ventral surface of the tip of 
their stalks. 

Antennule-fossge widely open to their respective orbits, 
small atul entirely filled by the basal autcnuulc-joiiit to the 
complete exclusion of the largo ILigcdlum. 

The small basal autcnna-joiiit is wedged in between and 
beneath the eye-stalk and antcnnulo, the second joint hardly 
reaches the iront, the flagellum is considerably longer than 
the orbit. 

The cpiKstomo is of good width. The buccal cavern is 
squarish and is almost entirely closed by the external maxiU 
lipeds. These have the merus as long as and markedly 
broader than the ischium, owing to the semilunar expansion 
of the outer border of the morns ; the palp is jointed to the 
antero-internal anglo of the merus. The efferent branchial 
canals cause an angular bulging in the pterygostomiau regions. 

The chelipeds arc unequal in tlie male, the longer one 
being about If times the length of the carapace ; they are 
unarmed and have their movements of abduction and exteu-* 
sion somewhat cramped ; the arm is short and trigonal, the 
wiist rather long and crooked ; in the larger Imud the fingers 
meet only at tip. 

The last pair of legs arc subdojsal and liave the terminal 
joints strongly ciliated^ and the dactylus slightly compressed. 
The other legs have trigonal and elegantly plumose dactyli. 

The abdomen of the male does not nearly fill tim space 
between the last pair of legs ; it is four-jointed. 

Between the fourth and fifth segments of the sternum in 
the male a long narrow plate is intercalated. 

Three males from the Andaman Sea, 194 fathoms. 
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Family Pinnoterid®. 

PlNNOTEKES, Latrcille. 

Pinnoteres ahysHicola^ sp. n., ? • 

Carapace as long as broad, circular, smooth ; Trout rather 
prominent, about one fifth the greatest breadth of the cara- 
pace. The whole of the eyes and cyo-stalks and uhuost the 
whole of tlie orbit are visible in a dorsal view. The eyes 
are well developed, but very pale. The dactylus of the 
external maxillipeds is styliform and is inserted at the end of 
the preceding joint. The lower border of the thumb is fringed 
with fine hairs. The legs are slender ; the second and third 
pair are both about times as long as the carapace, and 
have the dactylus slightly longer than it is in the other two 
pair. 

A single female with eggs and with a earn pace about 
8 millim. in diameter was taken from a living individual of 
a large species of lamellibranch of the genus Lima^ dredged 
off the coast of Travancore at a depth of 430 fathoms. 

It is interesting to notice that this species is quite like any 
other Pinnoteres^ and has apparently undergone no modifica- 
tion by exposure to bathybial conditions. 

ANOMURA. 

Family Pagurida. 

Pylocheles, Milnc-Ed wards. 

Pylocheles Miersi^ sp. n. 

This species so closely resembles Pyhchdes Agasshiij 
characteiized by M. A. Milne-Edwards in Bull. Muh. Comp. 
ZooL vol. viii., 1880, and fully described and figured in 
Mem* Mus. Comp. Zool. vol. xxxiii., lHi‘3, that from an 
examination of a single specimen we believed it to be the 
veiy same species. 

However, ten specimens, dredged in the Andaman Sea at 
185 fathoms, and including adults of both sexes, agree in 
exhibiting certain differences from the West-lnclian species, 
These differences are as follows ;~ 

(1) The grooves of the carapace are without hairs and the 
arched line that bounds the gastric region anteriorly is very 
faint. 

(2) The front border of the carapace is simply sinuous, 
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the teeth that occur in P, Agassizn being here rounded off 
instead of acute* 

(li) The ophthalmic scales seem to be even less con- 
spicuous, and the eyes seem to he oven more rcuiforin. 

(4) The aiitonnal sphio and acicle arc leas sharply serrated. 

(5) The liigh serrat<Hl carpal crest that overliangs the 
base of the Imiid is cut into two unequal lobes; the anterior 
surface of the hand, when denuded of its mat of hairs and 
bristles, is pitted rather than granular, and the edges of the 
hand arc rather loss acutely vserrate. 

(G) The first two ))air of legs when fully extended reach 
beyond the tips of the fingers. 

(7) d'hc first abdominal tergura, in the male only, is rather 
more exposed ; all the abdominal terga are almost hairless; 
and the posterior edge of the sixth fcorgum is excised. 

In all other respects this s])ccios agrees exactly with the 
description and figures of P, Agasaizii in the Memoir cited. 
Its habits, liowever, seem to bo somewhat different, for 
whereas P. Agasshii was found burrowing in hard sand and 
in sponge, all our ten specimens were tightly impacted in the 
natiual hollows of decaying driftwood that had sunk to the 
bottom — 0 . g, sticks of mangrove and bamboo. 

Colours in life ; upper surface of carapace and legs orange, 
lower surface wlut'>, eyes brown, eggs bright yellow. Spirit- 
specimens are cream-colour, with a metallic iridescence on 
the gastric region and on most of the abdominal terga. 

Off oast coast of North Andaman Island, 185 fathoms. 

[I regret that in my list of Crustacea common to the 
^^continental slopes” of the East and West Indian regions, 
published in Ann. & Mag. NaU Hist. scr. 7, vol. ii., August 
1808, pp. 140-141, tins species appears as Pglochele^ 
AgaasiHL^A. A.] 


Family Iiithodida. 

Paualomis, White, Bouvier. 

Paralomis iudica^ p. n. 

T'lus is closely related to P. verrucosa (Buna), with a 
^ Challenger * duplicate of which species from Magellan 
Straits it has b(‘on compared It differs chiefly from P. verru* 
coaa in the following respects ; — 

The antero-lateral and lateral borders of the carapace ax*o 
more irregularly and much more acutely spiny* 
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The abdomen, behind the second segment, has its dorsal 
surface somewhat creased, but not tuberculous. 

The eyes are relatively much larger. 

The movable antennal aciclo has only (wo spines, one of 
which is small, on its outer border; the aniennary flagella 
are nearly as long as the carai)ace. 

The chelipeds and legs arc relatively longer and .slenderer; 
the wrist is longer and its inner angle does not form a 
foliaceous lobe. 

Carapace piriform, convex, very slightly longer than broad ; 
gastric, cardiac, and branchial regions well detiued, the gastric 
and branchial tumid and prominent, the cardiac, tliougli 
convex, a good deal sunken. The surface of the carapace, a,s 
of the second abdominal segmen.t, is studded with vesiculous, 
pustulous, and conical tubercles of various sizes. 

Rostrum very distinctly and evenly trifid and having a 
denticle on either side near the ba.so. 

Lateral margins of carapace, from the spinifonn orbital 
angle to the posterior border, armed with spines of various 
sizes ; posterior border armed with conical tubercles of uniform 
size. 

Eye-stalks with a few denticles dorsally. Antenuulary 
peduncles smooth. Antennal peduncle with the first two 
joints spiniform at the outer angle, the flagellum about as 
long as the carapace. 

The movable antennal acicle, which reaches slightly beyond 
the end of the antennal peduncle, ends yeiy acutely; its 
outer edge bears a spinule and a large spine, its inner edge 
bears three small spines. 

Chelipeds and legs spiny, especially on the dorsal surfaces. 
The right cheliped is distinctly stouter, and the right legs are 
distinctly longer, than the left. The legs, which are nearly a 
dactylus longer than the chelipeds and rather less maa.sive 
than the left cheliped, are about If times the length of the 
carapace. 

The second abdominal segment consists of a single plate 
dorsally, nhich is dimpled on cither side of the mid<ilo lino. 

The abdomen of the male has a slight twist to the right 
and is nearly symmetrically constituted; in the female, 
although it is unsymmetrical, it is not much more twisted. 

Four specimens, the largest of which has the carapace 
39’5 millim. long and 37 millim. broad, were taken off the 
Travancore coast at 430 fathoms. 

Colours in spirit pale milky orange-pink, eyes intensely 
black. 



Indian Depp-sea Oni^tacea. 


17 


Paralomis invesfigatoris^ sp. i\. 

This appeals to be most nearly related to the Paralomis 
aspera of Faxon, from off the Pdcilic coast of Panama. 

Carapace piriform, convex, slightly longer than broad ; 
gastric, cardiac, and braiiehial regions well defined, tniuid ; 
the entire surface of tin* carapace, as of tlio second abdominal 
segment, is closely covered with e(jual-sized papillifoini 
tubeicles, each of which is encircled by a crown of small stiff 
hairs 

Rostrum very distinctly and evenly trIfid, the middle spine 
with a f(^w minute denticles at the proximal end of its ventral 
border ; its sides and dorsal surface are spinate. 

Lateral margins of carapace, from the spiuiform orbital 
angle to ilic middle of the branchial regions, armed with 
sharp curved spines. 

Eye-stalks dorsally spinuloso. Antonimlary peduncle 
smooth. Antennal peduncle with the first two joints spiui- 
foim at the outer angle and the third joint spiniforin at the 
inner angle, the flagellum longer than the carapace. 

The movable antennal acicle ieach(‘s nearly to the end of 
the jioduncle and cuds very acutely; its outer edge bears 
at least three large spines and its inner edge three small 
spines. 

Ohelipeds and legs tliickly spiny, especially on the dorsal 
surfaces. The right chcliped is very slightly stouter than 
the lefi, which is not stouter than the legs ; but the right 
legs arc not longer than the loft. The legs all end in a little 
black claw and arc hardly half a dactylus longer than the 
clielipeds ; they arc about times the length of the 
carapace. 

The second abdominal segment bears a single dorsal plate, 
which is rather deeply dimjfled on cither sithi of the middle 
lino. 

The abdomen of the male is quite straight and practically 
symmetrical ; in the female it is not quite symmetrical and 
is slightly twisted to the right. 

Four specimens, the largest of which has the car«ipace 
33 millim. long and S;i9*5 millim. broad, from ofl‘the I'ravan- 
core coast, 430 fathoms. 

Colours in spirit orange, eyes intensely black. 

These arc the fast representatives of the genus Paralomis 
ever taken in Indian seas. A closely allied form — Litkodes 
Agasaizii — was, however, taken in 1896 close to the spot 
where these two species of Paralomis were dredgerl last year. 

Ann, <& Mag, N, Hist, Scr. 7. Vol, iii. 2 
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Family Gralatheidss. 

Munida, Leach, 

Mnnida comorina^ S[), n. 

Seems hardly to diffor from the Caribbean ^^nnkh rarifxut, 
A. M,-Edw* (which Faxon says is the satno as yl/. frma, 
A, M.-Edvv.), having, like it, a long denticiilatetl rostrum, no 
cardiac spine, and a smooth abdomen. 

Dorsal surface of carapace ti’ansvcrscly striated and beavittg 
eight spinules, namely a pair hchiiid each supraocular spine, 
one on either side behind and external to the liist pair, and 
one on either side just beyond the bifurcation oF the cervical 
groove ; but all these spines need careful looking for with a 
lens. 

Rostrum well over half the lengtli of the rest of the cara- 
pace and about three times as long as the supraocular spines 
(and, like them, acicular), finely and obscurely denticulated 
in its distal half. 

Abdomen perfectly smooth. 

The two spines on the dilated portion of the antennular 
peduncle are long and slender, Eye-stalks barrel-shaped, 
eyes not reniform. 

Chelipeds slender, twice the length o£ the fully extended 
body and rostrum and twice the length of the longest logs ; 
distant spines along the inner aspects of the arm and wrist, 
and distant spinules along the inner border of the hand; 
fingers straight, but in some males the immobile finger is 
excavated and slightly bent at base for the reception of one 
or two enlarged teeth of the dactylus. 

The fully extended body is only 15 millim. long. 

Thirty specimens, from off the Travancore coast^, 4f}0 fath, 

MuNiBOPfcSiS, Whiieavcs, 

Munidopsis IleudcrHon. 

Mmid^sk IJonderaon, ' Olmllongor ’ Anoinura, p. 150, pi, xvi* 

Wc have already rej)Orted this species, which was originally 
discovered by the ‘ Challenger’ in the ijords of western Pata^ 
gonia, as also occurring in Indian seas ; and Capt* Anderson 
has again this year dredged two fine specimens in the Andaman 
Sea at 498 fathoms. 

One of these (an cgg-ladcn female) agrees in every parti- 
cular with Henderson’s description and figure; the other, 
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which is a large male, has the hands enlavgcd and the immo- 
bile finger so bent and hollowed in its basal half that the 
movable finger meets it only near the tip, the movable finger 
being furnished with a serrated tubercle that occupies, without 
filling, the hollow of its fellow. 

J^rnnidopnis ^ronaesa, A. Milue-Ed wards, 

Galaihodes rommi% A. Milno-Edwards, Itooiioil do Eiguros do Orus- 
tficclH, pi. xiii. fig. 1 , 

Two hundred and iliirfy-sevon specimens from off the 
'Travancorc coast, 430 fathoms, arc almost certainly identical 
with the ^ Travailleur ’ species. 

Oiiv young female specimens, tho size of the female figured 
by Miluo-Ed wards (which is stated to be enlarged three 
times), agree exactly with that figure; but in our adults the 
clieli{)eds are modified in a way that is not quite alike in any 
two out of over a hundred specimens. 

In adults one or, more usually, both of the chclipeds are 
mucli, but very variably, thickened, especially in respect of 
the hand. Furtlier, in certain adult males of no pre-eminent 
size the immohilc linger of one or, more usually, both hands 
is lanit and hollowed in its basal half, so that the fingers 
meet only near the tip, as in the adult male of the preceding 
species. 

If this species be not tho 3fimidopsis (^GtiIathodp,s) rosacea 
of Milne-Edwarcls, at any rate it, like that species, 
dopsis {Galathodes) Uudentata^ Esmark, for its nearest 
relative. 


JMitnidopsis Jlemingij sp. n. 

Near Jf, ornata^ Faxon. 

Carapace convex, broader behind than in front, covered 
with squamiforin talxu'cles in no very conspicuous transverse 
arrangement, the regions well defined ; a pair of tubercles on 
the anterior part of the gastric region arc acute, 

nostrum short, simfilc, triangular, carinate ; anterior 
border of carapace with a blunt tooth, antero-latoral border 
cut into three teeth, ])ostcrior border unarmed. 

Abdomen iinanned, smooth, the second and third terga 
transversely bicarinatc. 

Eyes slightly movable, a tiny papilliform spiuulo at their 
inner angle. 

Inner border of mcrus of external maxillipeds armed with 
two largo spines. 

Chclipeds in the femab* (male xxuknown) equal, as long as 



the extended body without the telson and longer than tlio 
legs by their finger-length ; their dorsal surfact^s arc covered 
with squamiform maikings, the only spine is a small ouo 
near the distal end of the inner border of tho wrist ; the 
fingers aie as long as the palm. 

The first three pairs of legs have tin' dorsal sui faces of the 
meiopodites and next two joints covered with squamiiorm 
markings; the dactyli arc about half the length of their 
propodites. 

Two specimens — the largest a female 25 nilllim. long — ‘ 
from off the Travancorc coast, 430 fathoms. 

The eggs arc of enormous size, being nearly 2 millim. in 
major diameter after contraction in spirit. 

The difference botween Munidopsis Ilemin(ji M. ornata^ 
Faxon, is veiy slight; in the latter species the edges of the 
rostrum aie senate and the chelipeds and h'gs are armed 
with some spines. 

Mmiidopsts ii'idis^ sp. n. 

Extremely closely related to ilf. margania^ Faxon. 

Carapace subqnadrilateral, convex, its regions well de- 
limited and tumid, its surface armed with numerous acute 
subsquamiform tubercles and symmctiically disposed spines, 
of which a pair on the antciior pait of the gastric legion and 
one in the middle of the caidiac region are sliglitly enlarged. 

Eostrum shoit, simple, triangular, carinate, its edges indis- 
tinctly serrulate in their distal half ; anterior border of cara- 
pace armed v ith an acute spine at the outer angle of the 
orbital notch ; lateral borders armed with four acute spines, 
posterior border with several spines ; a row of spiuulos above 
the postero-lateral border. 

Second, third, and fourth abdominal terga transversely 
bicarinate, the first four or five cannee bearing symmotrically 
disposed spines ; the corresponding plcurm arc unicavinafe, 
the anterior of them (second) having a single upstanding 
spine. 

Eyes almost immovable ; an inconspicuous spinule at their 
inner angle. 

Three spines, two of which are largo, on the inner border 
of the merus of the external maxillipcds, 

Chelipeds markedly unequal in the male, very rarely 
slightly unequal in the female; in both sexes the dorsal 
surfaces of the aim and wiist are sj)iny, a few of tho spines 
along the inner edge being enlarged, and the inner edge of 
the palm is spinulous. 

In the adult male both chelipeds are vastly stouter than, 
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the legs :• the larger is about half as long ag da as the fully 
extended body and from a dactylus to half a daetylas longer 
than its fellow, and has the hand enlarged and the immovable 
finger so arelied that the fingers meet only at tip ; the 
smaller cheliped is very variable, sometimes it is hardly 
different from its follow, but usually it is more slender, 
especially in respect of the hand, and usually the fingers meet 
tliroiighont tlie greater part of their extent. 

In the female tlio chclipeds arc stouter, but not vastly 
stouter, than the legs, and arc about as long as the fully 
extended body, and the fingers arc nearly straight. 

The logs are about as long as the body in its natural pose 
(with the abdomen bent) and are scabrous ; the anterior 
border of the meriis and carpus is spiny, the dactylus is 
nearly lialf the length of its propodite and has its posterior 
border almost imperceptibly serrulate. 

Idle sternum and neighbouring joints of the legs are 
beautifully iridescent, as also sometimes is the dorsal surface 
of the b(‘iit-up portion of the ah lomen. 

Ki(ly-two specimens from off the Travaucoro coast, 
430 fathoms. 

An adult male has the body 26*5 millim. in extreme 
length and the larger cheliped 38 millim. long. An ogg- 
laden female is 21 millim. long and its chedipeds measure the 
same. 


Munidopsis Qoodrigii^ sp. n. 

Differs from all known Indian species in liaving the eyes 
absolutely immovablo, yet furnished with neither spine nor 
sjmiule. Its nearest relative is, perhaps, the Pliilippino 
species 71/. Henderson. 

Carapace sub<|undrangular, convex, slightly broader behind 
than in front, its regions well delimited, its posterior lialf 
deeply sculptured transversely. 

(Jaslric region with some not very conspicuous squamiform 
sculpture and with a ])air of large spines situated anteriorly 
a si>mo on either side of, and a pair of spinules in the middle 
of, the anterior cardiac region, 

Kostrum short, simjile, rather slender, smooth. A large 
acute spine on the anterior margin of the carapace; lateral 
i)OX‘dors with two largo spines and a spinule, posterior border 
smooth. 

Abdomen smooth, the second torguni transversely bicari- 
natc, the third transversely grooved. 

Eyes quite immovable, without spine or spinule. Two 
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large spines on the inner edge of tlio mcrus of the external 
maxUlipeds. 

Chelipeds in the female (male unknown) slender, unequal, 
the larger one slightly longer, the smaller one very slightly 
shorter, than the fully extended body; two rows of spines on 
the arm, both series continued, but much less conspicuously, 
along the wrist, but not along the luunl ; tlui iuigors meet 
throughout their length. 

Legs long, the first three pairs being scarcely shorter than 
the fully extended body : their mcrus has a few spinulcs at 
the proximal end of its anterior border, and both its borders 
terminate acutely; their carpus is carinate and ends in a 
spine ; their dactylus is more than half the length of the pro- 
podite and has its posterior border spinulato. 

A single female from off the Travancore coast, 4550 fathoms* 

The length of tlic carapace is 21*5 millim., of the largcu* 
cheliped 24 millim., of the smaller cheliped 21 millim. 


Mimido'p$k Moreshyi^ sp. u. 

Carapace convex, bioader behind than in front, covered as 
far as the tip of the rostrum with transverse, squamiform, 
ciliated sculpture, spineless, the regions inconspicuous. 

Rostrum of moderate length, simple, triangular, dorsally 
carinate. A blunt tooth on the anterior border of the cara- 
pace; lateral holders cub into two bhiut lobes exclusive of 
the subacute antero-lateral angle, but these lobes may bo 
almost indistinguishable ; posterior border smooth. 

Abdomen unarmed, the second to the fifth tevga trans- 
versely grooved ; the fifth and sixth terga, the tclson and the 
outer half of the blades of the swimmeret, and the margins of 
the pleuim with a fine, rather irregular, squamiform sculp- 
tuiing. 

Eyes freely movable, spineless, more or less retractile 
beneath the rostrum. 

Two very inconspicuous teeth on the inner edge of the 
merus of the external maxillipeds. 

Chelipeds and legs covered with ciliated squamiform 
sculpturing, unarmed. 

Chelipeds moderately stout, equal in botli sexes, as long as 
the body in its natural pose (with the abdomen flexed), not 
half a dactylus longer than the legs ; palm and fingers as 
long as the three preceding joints combined, the fingers 
slightly longer than the palm. 

The dactyli of the legs are about half the length of the 
propodites and have the posterior border serrated* 
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A male and a female from off the Travaucorc coast, 
430 fathoms. 

In the male the carapace is 38 millhn. long and tlic 
chelipeds 27 inillim. 

Colour in life pink. 

Tins species is not very closely related to any of tliosc 
with whiclx we aie acquainted. In the system of MM. Milne- 
Ed wards and Bouvicr (Ann. Soi. Nat. Zool. sdr- 8, vol. xvi* 
1894) it would be ])laced alongside M, oniata^ Faxon, but it 
is veiy different from that species. It well illustrates the 
dilEcuIties that aticnd the sj)litting>iip of Mimidopsis into 
subordinate genera, for it might almost equally well be placed 
with Masmonotus or with Orophorhynchus^ although it is 
unlike the typical species of those genera. 

PTYCnoaASTER, A. Milne-Edwards. 

{Ptycliogaster^ ^sp. 

A single very small spcciincn from off the Maldives, 
4/59 futlioms, is clostdy similar to P, Milne- IiJdwardsi\ 
Jlciulerson, from off the Patagonian coast, that we do not fool 
justified in giving it a distinctive name, but await further 
material.] 


Ptyckogaster lIcnderso7u\ sp. n. 

Carapace (including rostrum) equal in length to the first 
six fully extended abdominal tergu, covered with Hpiuulcsaud 
spines, in which a definite serial arraugoinoiit of the larger 
spines is hardly manilcbt. 

All the abdominal terga (telson excepted) and pleurae bear 
spines : the first torgum has a transverse spiny curiaa con- 
tinuous with a similar cariiia on the anterior edge of the 
second pleuTO ; the second has two such curinoe^ the third 
has a longitudinal row of spines at the junction with either 
pleura ; the fourth and fifth have two transverse series of 
spines, besides an occasional spine on tlxcir jmsfcerior edge ; 
the sixth has numerous spines, including throe conspicuous 
transverse scries* 

First segment of the tolson not much more than half the 
Icngtli of, and sliglitly broader than, the second. 

External maxillipcds unarmed, except for the line teeth 
along the inner edge of the ischium, hairy along inner edge, 
especially at distal end. 

Chelipeds and legs long, slender, and spiny ; in tlio female 
(male unknown) the chelipeds are more than 2^* times the 
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length of the fully extended body and nearly half as long 
again as the legs ; the first two pair of logs are nearly of one 
lengthy but the third pair arc the longest by nearly a dactylus^ 
owing to the elongation of their propoditc, which is nearly 
five times as long as the dactylus. 

A female from off the Travancorc coast, 4110 lathoms, is 
30 millirn. in extreme length when fully exiendod, ami has 
chelipeds 86 milliin. long and third pair of logs f)5 inillim. 

Colour salmoii-piuk, eyes deeply pigmented. 


Ptychogaster investigalorisy sp. n. 

Carapace short, its length (including the rostrum, which is 
slightly more than a fourth the total length of the carapace) 
is only equal to that of the first five and a half fully extended 
ahdoiniiiai terga; its surface is everywhere studded with 
spinules and spines, the largest of which show a tolerably 
plain arrangement in four longitudinal series. 

The only abdominal tergum (besides the telson) that is 
quite free from spines is the third : the first tergum has a 
transverse spiny curina continuous with a similar carina on 
the edge of either pleura of the second segment ; the second 
has a transverse raised row of four large spines, besides 
several teeth ; both the fourth and fifth are separated from 
their pleurse on either side by a longitudinal row of two or 
three spines or serrations ; the sixth is covei'cd with rctrorso 
spinules and spines, including three conspicuous transverse 
series, of which the last far overhang the telson. 

The first segment of the telson is hardly perceptibly longer, 
and slightly narrower, than the second ; the surface of both 
bears some inconspicuous capillary spinclcts or bristles. 

The pleurae of the third and fourth abdominal somites arc 
devoid of spines. 

The external maxillipeds are unarmed, except for the iscliial 
serrations^ and are very liairy in their distal half. 

Chelipeds and legs long, slender, and spiny ; the choHpeds 
in the iemale (male unknown) are about 2g times bho length 
of the lully extended body and half as long again as the 
legs ; the racquet-Iikc form of the hand, duo to the bowing 
of the basal half of the fingers, is more than ordinarily con- 
spicuous. 

Of the first three pair of legs the first is slightly the longest 
and the second slightly the shortest ; the dactyli of all arc 
hardly moie than a quarter the length of the propodites. 

A female from the Andaman Sea, 405 fatlioms, is 
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55 millim, in length when fully extended, and has cliclipeds 
152 millim. and first legs 91 millim. long. 

'^riic eyes aio large and ratlicr pale. 


UKOrTYCUtrs, ireuderson. 

Uroptyclnis^ sp, 

A large egg-laden female, fchc body of which when fully 
oxtended measures 36%5 millim., can only l)e distinguished 
from the Aubtralaslan U, aystniUsy irenderson, by having the 
under and inner surfaces of tlic arm and wrist studded with 
vesiculous granules, ll is probably a vaiicty of U. amtralis. 


UToptychas baciUimayiuSy sp. n. 

Nearest to U. (jracilimanusy Henderson, from which it 
seems to differ only in having the carapace pitted and the 
posterior border of the propodites of the legs unarmed, and to 
the Atlantic Z7. rubroviitaiiiSy A. IL-Edw., from which it 
differs in having slender chcHpeds and also the posterior 
bolder of the propodites of the logs unarmed. 

Carapace unarmed, except for a tiny spinulc at cither 
antoro-lateral angle and another at the outer angle of cither 
orbital notch; itsS siufacc covered with a fine squamiform 
pitting, its lateral borders with a regular squamiform crenu- 
lation. 


nostrum tiiangular, simple, acute, more than a third of its 
length projecting beyond the eyes. 

Abdomen smooth ; the third to sixth pleurae rounded. 

Eyes small, their major diameter less than a fifth the 
length of the rostrum, brown in colour. 

Antennal aciclc acutely triangular, reaching about two 
thirds the distance along the terminal joint of the antennal 
peduncle. 

Chelipeds in both sexes about twice the length of the fully 
extended body, very slender in the male, still more slender in 
the female, perfectly smooth, but bearing (as do also the logs) 
some curiously long and delicate silky hairs ; the hand is 
long(‘r and slightly broader than the wrist, the fingers are 
considerably less than half the length of the palm. 

Legs sleudor, less than half the length of the chelipeds ; a 
few spinulos on the posterior border of the dactyli, but only a 
single one (Hitualod terminally) on the posterior border of the 
propodites. 

A young male and female from off the Travaneore coast, 
430 fathoms, and an egg-laden female from off Ceylon, 
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320 fathoms* The last when fully extended measures 
29 millim, from tip of rostrum^ to end of tcLson. 

This species is readily distinguished from Uropfpclnis 
nitidus^ of wliich undoubted specimens have been (hedged by 
the ^ Investigator/ in the form of the cheH])cds, the smaller 
eyes, and the pitted carapaco. 

Uropfyehus fusfmanusj sp* u. 

Dorsal surface of carapace studded witlx numerous spines 
in more or less distinct rows, the well-defined carinifonn 
lateral borders acutely spinate. Abdomen jxcrfectly smooth* 

Carapace (without rostium) slightly longer tlian hi’oad ; 
cervical suture very well defined ; rostrum acutely triangular, 
simple, the fioiital margin on eith(‘r side of it deeply concave 
for the eye. 

Antennal acicle largo, reaching as far as the tip of the 
peduncle. 

Chelipeds in both sexes equal, about If times the length 
of the tully extended body, much stouter and rather more 
than one third of their extent longer than the legs, sxib- 
cylindrical as far as the compressed and broadened hands 5 
along the upper and inner surfaces of the arm and wrist arc 
longitudinal rows of spines, those in at least two rows being 
conspicuously enlarged and sharply raised; hands smooth, 
broadened, the edges of the palm almost cristiform. 

First three pair of legs slender, smooth, the mcropoditt's 
somewhat dilated, the third pair about a dactylus shorter tluiu 
the other two ; the dactyli are less than a third the length of 
their propodites, and they alono have the posterior border 
finely lootbed in the distal two thirds. 

Seven specimens (one an egg-laden female), from off the 
Tiavancore coast, 430 fathoms. 

The fully extended body of the largest female incasurcis 
31 millim. and the chelipeds 53 millim.; that of the largest 
male measures 27 millim. and the chelipeds 42 millim. 

Uroptychus oavirosfris^ sp. u. 

Dorsal surface of carapace perfectly smooth; two sharp 
spines (including the one at the autoro-lateral angle) on either 
latei’al border. Abdomen perfectly smooth. 

Carapace (without rostrum) longer than broad ; cervical 
groove not well defined, branchial regions well defined by 
sweHing. Eostrum simple, acute, broadly triangular, dorsally 
concave, A minute spinule at the outer angle of the orbit. 
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Anlennul aciclcnot reaching to the tip of the peduncle. Eyes 
nearly reacliiiig tip of rostrum. 

Cheli])eds in the female (male unknown) not much loss 
than twice the length of the fully extended body, nmch 
stouter than, and more than twice as long as, the legs ; 
smooth, except for a hook-like spine on the ischium, a few 
s<iuamiform granules on the under smface of the bane of the 
morus, atid a few inconspicuous denti(‘les on the terminal 
borders ot the merus and carpus ; they gradually broaden to 
the palm, whicli is the broadest joint and is more than twice 
the length of the fingers ; the tips ol the fingers are hidden 
by some very long silky hairs. 

The first three pair of legs arc short, slender, and smooth, 
except for strong serrations on the pobtoiior border of the 
curved dactylus and of the propodite. The tliird pair arc 
very slightly the longest. 

A single egg- laden female from off the cast coast of North 
Aiidamau Island, 75-60 fathoms. 

The length of the fully extended body is 17 rnillim., of 
the cbolipeds 32 rnillim., of the longest (third) pair of legs 
13*5 milliin. 


1 1 . — On the British Pandalidm. By W. T. Cauvcan, 
JJ.Sc., University College, jUuiidoe. 

[Jdates I.-TV.] 


In a pa])or On Deep-sea Crustacea from the South-west of 
Ireland 1 lately recorded the occurrence for the first time 
in British waters of two species of Payulahsy referred to the 
P.propinqmis and kptorhpichus of 0. 0. Bars, in addition 
to the two already known to occur in our seas — P. Moniagui^ 
L<‘ach, arid IK hrevirostris^ liathke. In the present paper 
brief descriptions and figures arc given of the more im))ortaut 
diagnostic characters of these four species, some of which 
characters have lU)! hitherto been pointed out. 

In his account of the Cruhtacea dredged by the ^ Caudan ^ 
in the Jiay of Biscay JM. Maurice Oaullory has recently 
described t ^ species of Pandalus differing from all the 
mcnibers of the family liilhcrto described in possessing on 


^ ’'rrans. Uoy. Irinli Arad. xx's:i. ])t. I, I80G ; sec p. 0, 
t <Ui(1sultaish}dout. do la (/amjnrg-ae <lu ‘Caudan’ dans loGolfo de 
10 , 1805 : Crust ac*(^« Seluzopodos ot DdeapocUis,’’ par AI. CauUery, 
lib do rUniverbit^ do Lyon/ IBOtJ, pp. 377-3B1. 


Gnscogno; 
‘ Ammlob 



28 


Mr. W. T. (lalman 


the first pair of perseopocla a very iniiiutG chela in j)Iacc of 
the styliforin teimination usually ascribed to this appendage. 
Tn calling iitiention to this character JM, Caullcry says : — 
En comparaut h la fig. 12 certains dcssius dcs auteurs^ on 
se demande si cetto pince u’a pas dchappd quelquefois aux 
obscrvateuis dans d’autres formes, ct il seiait desirabhi paisquo 
maintenant sou existence cst rccoiiniic dans un cas, de la 
rcchcrchcr dans Ics autres Pandalidas.’’ Ko far as conctu’us 
the British species, at any rate, I am able to confirm this 
suggestion of M. Oaullery. A microscopic but perfectly 
formed chela is found on the first pereeopods of all of them, 
including the familiar type of the genus, P. Montagui 
(PI. I. fig. l,c), which for more than three quarters of a 
century has been described as having tlio first legs simple.^' 
Even under the microscope the chelate tcriniuatiori may 
easily escape notice, on account of the brusli of sotie among 
which it is partly hidden. Closer examination, however, 
leveals the minute dactylus, separated from the propodus by 
a distinct articulation and, as it is easy to convince oneself by 
touching with a needle, freely movable. I am unable to say 
whether muscles for opening and shutting the chela are 

{ )rcsent. Both the fingers arc slightly^ curved, and a tuft of 
ong curved setae springs from the inner margin of each. 
The fingers are from one^twelfth to one- tenth of the whole 
length of the propodus in adult specimens of P, Montaym^ 
and proportionately a little longer in young individuals. No 
diflferences worthy of note arc observable in the other British 
species. 

Further research is required to show whether the subgonus 
Diclielopandalus which M. Oaullery has based upon this 
character may not be co-extensivc with the genus Panclalus 
itself. The collection of Crustacea in the Museum of 
University College, Dundee, contains only three species of the 
genus, in addition to those already named ; but all of them, 
viz. P. borealis^ Kroy., P. hptooerus^ Bm., and P. 

Stps-, agree in this respect with the type species. As regards 
the other genera of the familjr, M. Caullcry has shown {L c. 
p. 379) that no chela is formed in IHesioniha martia^ A, M.-E., 
though a minute dactylus appears to be present. 1 find, on 
the other hand, that the first perseopod of JhUrocarpus gib’- 
hosiLS^ Sp. Bate, carries a chela similar to that of tandklm. 
I have below given reasons for believing that M. Caullcry^s 
'Diohelopmdalus Bonnieri is identical with the P. Upto- 
rhynckus of Sars and that the former specific name must be 
retained for it. 

As reiarards the^ceneric position of the forms here discussed, 
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P* propinquus and P. Bonnieri agree with P. Montagui in 
the essential characters of the genus Pandalus as defined by 
Spence Bate That autlior, indeed, includes amongst these 
characters the absence of an exopod from i lie third maxilliped; 
but as he proceeds to desciibe this appendage as carrying a 
small thread-like ecpliy sis ” or exopod in it is 

plain that little importance can be attached to this point. 
The branchial formula given by Spence Bate for this genus 
is in (unor in attributing only one arlhrobrarichia to the tliird 
maxilliped. In our species the formula agrees with that 
given by Smith X and by Boas§, in which two arthrobraiichi^ 
correspond to that appendage. 

I'lic fourth British species — 1\ hrevirostris of Rathke — has 
been referred by Spence Bate || to his genus Nothocaris, with 
which it agrees in the possession of fixed teeth ” as well as 
articulated spines ” in tlic dorsal armature of the carapace and 
rostrum. It differs fiom that genus, however, in the fact 
that the teeth are confined to the rostrum and do not extend 
to the dorsal crest, which is furnished with spinules only, 
while the styloceiite ” or basal scale of the antennule is 
rounded as in Pandalus If, not produced and pointed as in 
Nothocaris. I find, moreover, that the branchial system of 
this species differs from that of Nothocaris^ and, indeed, of all 
the Banclalidai described by Spence Bate, in the absence of 
arthvobranchiai from all the pcriBopods. 

"While certain of the existing genera of Pandalidso appear 
to be by no means satisfactorily defined and a revision of the 
whole group is much required, the very aberrant branchial 
formula of J\ hrevirostris may perhaps be held to justify the 
creation of a now genus, for which 1 propose the name 
Pandalina^ for the icception of that species. 

Genus Pa^ndalus, Leach. 

Carapace without lateral crests. Dorsal crest and upper 
edge of rostrum armed with movable spindcs only. Basal 

Ohall. Hop. Macrura, pp. 025 and 605. 

t Ow. 01 1. p. OGS). 

I iiull. Mu 8. Oomp. Zooh X. 1882-83, p. 06. 

§ J)(‘cnp. {Slicp^lskabsforhold,^ Vidonsfc. Bolsk. Skr. (6) Naturv, og 
Math. Aid. i. 2, p, J(}2, 

|1 OhnlL Kop. Mjicrura, 653. 

^ Tn 8pcnco Pnte’s dollnition of the genus Pandalm the ^^stylocerite" 
is said to be rounded and ‘^hui half the length of the joint which carries 
Nevertlieless ho figures this structure in his P, magmmlus (op. ciL 
pi. cxv. fig. 1 b) as pointed and about two thirds the length of the joint 
from which it springs. 
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lobe of antennules broad and rounded. Posterior lobe of 
scaphognathite acutely pointed (PL IL fig. 1,^*). Second 
pair ot perseopods unequal, llie carpus of tho longer multi- 
articulate. Branchial lormula : — 



l\rxpd.'^ 

IMxpd.'’ 

Per.' 

Per.® 

Por.' 

lVr.‘ 

P(‘r. 

Pleurobranchim . . 



1 

1 

1 

1 

1 

Artlirobranchiso 


2 

1 

1 

1 

1 


PodobranchioB . . 

l+ep. 

ep. 

op. 

op. 

op. 

op. 



Typ^ species Pandalus Montagui^ Leach. 


Pandalus Montaguij Leach. (Pis. I.-IV. (ig. 1.) 

Pandalm Montagu^ Leach, Edinburgh EiicycJopcxdia, vii. p. 

(1814). 

Pandalus annulicornis^ Leach, Malacostvaca Podoplith. IMtannije, ]>L .\*1. 

(1816) j Krdyer, Voyages on Scandinavie, OruslacM^s, Atlas, pL vL 

fig, 8, a-o (184(3) j Bell, Hist. Brit. Stalk-oyod Crustacea, p. %)7 

(1863), 

Pmtdalm Montagu^ White, Oat. Brit, Crust. Brit. Mus. p. 41 (1850). 

Desoription, — ^The length of tho rostrum (PL L fig. l,a) 
referred to that of the carapace as unity varies in our specimens 
from 1*2 to 1“5*. It is curved strongly upwards, rather 
deep, and bifid at the tip. The number of spines on its 
upper edge, including those on the doi*sal crest of tho carapace, 
is ten or eleven (in one specimen twelve) ; of these four arc 
placed on the carapace behind the orbital notch, or in some 
cases the fifth spine is just over the posterior margin of the 
notch. In only one case out of about twenty examined wore 
there only three spines behind the orbit. Below, the edge of 
the rostrum is cut into 5 or 6 strong teeth. 

The flagella of the arc approximately equal in 

length to the carapace and reach (o the tip of the rostrum or 
only a little beyond. Tho basal lobe is iringed with 
setse on its anterior edge. 

The antennal scale (PL 11. fig. I , V) has its outer edge 
straight or slightly convex, terminating in a spine wliicli 
projects beyond the rounded tip of tlio scale. The width at 
the tip is more than one third of the greatest width at about 
one quarter the length from the base. It is to be noted that 

* The length of the carapace is taken from the posterior edge in the 
mid-dorsal line to the back of the orbital notch, while the rostrum is 
measured forward from the last-named point. 
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in some very small individuals of tliis species (about 25 millim. 
long) the outer edge of the antennal scale was found to be 
slightly concave, as in tlie adult P, propinquus, 

llic tldrd maxilUpeds (PI. If. fig. have no oxopod 
and the terminal joint is about the length of the preceding. 

or i\\(^ second 2 ‘>^i'Oiopods (PI. HI. (ig. I,/) that on the right 
side reaches a little beyond the tip of the antennal scale when 
extended forwards. The carpus is divided into about 20 
segments by annulations which arc most distinct distally. 
The incrus shows about four indistinct annulations at its 
distal end. On the left side the second leg extends beyond 
the tip of the rostrum for about ^ to \ the length of the 
caipas. 

Idle remaining perajopods are rather stout and have the 
dactyl, especially in the last pair (Ph IV. fig. 1,^), short 
and thick. The third legs reach a little beyond the tip of 
the antennal scale, while the last pair hardly reach beyond 
the middle of the scale when extended forwards. 

In the first pleopods of the male the endopod (PI. IV. 
fig. 1,A) is produced distally and internally into a process 
tapeiing to a point and aimed on its inner edge with a group 
of retinacula. Externally at the base of this process the outer 
border of the endopodile terms a rounded shoulder or external 
lobe, which in this species is not further produced. The 
internal maigin of the endopod is armed in its distal part with 
a number of stout spines. While tlie form of appendage just 
described, which agrees with the figure given by Kroycr {L c, 
fig, 3, d)^ appears to be the typical one tor this species, 1 have 
metwdth tlucc specimens (collected together in one locality, 
Easthaven) in which the shape of the endopod is different 
(PI. IV. fig. 1, AO- The inner process is club-shaped, narrow 
at the base and swollen at the tip, and it projects somewhat 
inwards from the inner edge of the endopod. The outer lobe 
is naiTOW’cr and more pioraiucut than in the typical form, 
though still much shorter than the internal process, and the 
spines on the inner edge of tlie oudopodite are very short. 
Both the inner and outer borders of the endopod arc more 
convex, or, in other w'ords, the endopod as a whole is ovate 
or lanceolate rather than oblong. The specimens showing 
thisfoimof appendage arc of ditferent smes and appear to 
])resent no specific diflcrcnces from typical specimens of 
i\ Montapui, It is possible that the characters mentioned 
may be due to immaturity, but unfortunately the material at 
my disposal is not sufficient to elucidate this point, I liave 
also examined a specimen, apparently full-grown, in which 
the first plcopod on the right side had the endopod of the 
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form characteristic of the female, while that on the left side 
resembled the second form of the male appendage described 
above, save that the internal process was rather small and 
irregularly formed. The specimen in otlier respects was well 
developed, and no trace could be detected of Bopyrid or other 
parasites. In the second pleopods of the male the appendiv 
masculhia, is about half the length of the appendios interna. 

The tehon bears on its upper surface five or six pairs of 
spinulcs in front of the large spines at the corners of the 
truncated tip. 

Size , — Our largest specimen is about 95 niillim. in length 
from the tip of the rostrum to the end of the tclson. 

Occurrence , — This species appears to be common all round 
our coast. It frequently occurs in tide-pools, and we have 
specimens from 30-70 fathoms in Loch Kccords of 

its occurrence at greater depths in British waters arc open to 
suspicion of possible confusion with one or other of the two 
species next to be described. 


Pandalue propinquus^ G. 0. Sars, (Pis. L-IV. %. 2.) 

Pandalus pTminqum^ G. 0. Sars, ^*Nye Dybvaadscruslaceer fm 
Lofoten/^ vidensL Selsk. Forh. Christiania, }8t50, p. 148; id. 

Undersogelser over Ilaxdangerfjordens Fauna/^ Vidonslc. Solsk. 
Forh. Christiania, 1871, p. 269 ; 8. J. Smith, Proc. Nat. Mus. Wash* 
ington, iii. p. 437 (1881) ; id. BuU. Mua. Comp. ZooL Harvard, x. 
p. 68 (188^88); G. 0. Sars, ‘‘Oversigt af Norges Crualaceer,^^ 
Vidensk. Selsk. Forh. Christiania, 1882, no. 18, p. 47 ; A. Milno- 
Edwards, Recueil d© Figures de Orustacds nouveaux ou pen connus 
(1883). 

The rostrum (PI, L fig. 2, a) is similar to that of P. i/bn- 
tagui and of about the same relative length, but rather 
deeper and more strongly curved upwards. Above there are 
8-9 spines, of which three are on the carapace. The lower 
edge of the rostrum is cut into 5~7 teeth, which are in some 
specimens much more slender and turned forwards ihnn in 
P^ Montagui, 

The flagella of the antennules reach well beyond the lip of 
the rostrum, the internal flagella being in the spocimons 
examined from once and a half to twice the longtn of the 
carapace. The basal lobe is free from setse on its anterior 
edge. 

The shape of the antennal scale (PL IL fig. 2, h) is very 
characteristic, being much narrowed anterioriy, where the 
width is only about one fourth of the greatest width of the 
scale a little above the base. The tip is transversely trun- 
cated or slopes a little backwards from the prominent tooth ou 
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its outer side. The external edge is distinctly concave, the 
whole scale curving slightly outwards from tlie base. 

The third maxillipeds agree closely with those of P, ilfow- 
tagui. 

The second peroiopod on the right side (PI. III. fiff- 2,/) 
IS shorter and stouter than the corresponding appenrlagc of 
P. Montagui^ only reaching to or falling a little short of tlic 
tip of the antennal scale. The carpus is divided by four 
articulations into five segments, of which the first occupies 
about one half the length of the carpus, while the next three 
are subcqual and together equal the length of the fifth seg- 
ment. The chela is much stronger than in P. MontaguL On 
the left side the second log is shorter than is usual in P. i/bw- 
tagui^ just reaching to the tip of the rostrum. 

The remaining thoracic legs, on the other hand, are longer 
and more slender than in P. Montagui^ those of the third 
pair reaching considerably, and those of the last pair a little, 
beyond the tip of the antennal scale. The dactyl is a little 
longer and more slender than in the type species (PI. IV. 
%• 2 ,< 7 ). 

In the frst pUopods of the male the endopod (PI. IV. 
fig. 2, h) differs from that of P. Monfagvi in having the pointed 
inner process very short, while the rounded outer lobe is more 
prominent than in that species, so that both roach about I ho 
same level. In tlie second plcopods of the male the appendiw 
masculina slightly exceeds the appendix interna in length. 

The ielson bears on its upper surface five pairs of spiuulcs 
in all the specimens examined. 

The three British specimens of this form which I Ixave seen 
agree in all essential points with Bars’ original description 
and with a very fine female specimen from Norway presented 
to the Museum of Univerbity College by Prof. Bars. Two 
specimens from the American coast presented by the Smith- 
sonian Institution differ in the larger number of tooth on the 
rostrum, j in the one case and in the other ; both, how- 
ever, have, as usual, three spines on the carapace. The 
American specimen figured by A, Miluo-Edwards (Z. o*) has 

rostral teeth, and of these four are on the carapace, as is 
usual in P, Montagui. Smith {L o. 1881) records an ab- 
normal sp<^ciincn in Which the usual characters and proportions 
of the right and left chelipcMls wove reversed 

^ Smith albo found an oxamplo of the same abnormality in P. Upto- 
cerKs* Boas (^liocapodemos Slnigttjlvabsfoiliold/ I8b0, p. 86 (67)) states 
that in P. horeaiis the longer chela is sometimes tho right, sometimes the 
left, 

Ann* <& Mag* N. flist, Bor, 7, VoL iii. 


3 
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Size . — Our largest specimen is about 73 millim. total 
length. Sars (Z. c. 1871) states that full-grown individuals 
may exceed 100 millim., and the specimen sent us by him is 
nearly of that length. Smith records a specimen over 
110 millim. in length. 

Occurrence . — I have seen only three specimens from British 
localities — a male and a female from Lower Loch Fyno, depth 
not recorded, and a female from 40 fathoms in Loch Long. 
Hitherto the species has only been recorded from Norwegian 
and New England waters, at depths of 80-300 fathoms in the 
former {Bars) and 116-524 fathoms in the latter {Smith). 

Pandalus Bonnieri^ Caullery. (Pis. L-IV. fig. 3.) 

Bandalus UptorhynchuSi G. 0. Sars, ‘‘ Oversigt af Norges Cru^taceer/’ 
Vidensk. Selsk. Forh. Oliristiania, 1882, no. 18, p. 47, pi. i. figs. 8~10. 
Fandalus {Bichehpandalus) Bmnieri, Caullery, Itos. Scumt. d. 1. Cam- 
pagne du ^Oaudan,’ Orustacds Scliizopodea et Ddcapodos, Ann, 
tJniv. Lyon, 189C, p. 379, pi. xv. figs. 7-16. 

Non Fandalus hptorhynchus, Kinaban, Nat. Hist. Eev. v. 1868, Proc. 
Soc. p. 40. 

Non Fandalus leptorJiyncJm, Sfimpson, Proc. Acad. Nat. Sci. Phila- 
delphia, 1860, p. 38. 

The rostrum (PI, fig, 3, a) is more slender and, as a 
rulcj more nearly horizontal than in P. Montagui^ curving 
downwards a little way from the base and then rising gently 
towards the tip, which is very little above the produced 
dorsal line of the carapace. In a few specimens, however, 
the upward curvature is much more strongly marked. The 
number of spines above varies from 8 to 11, the most common 
number being 9, and of these three are behind the orbit in all 
the specimens examined. The number of teeth on the lower 
ed^ varies from 6 to 8, 

The inner flagella of the antennuhs measure from about 
once and a halt to twice the length of the carapace and extend 
far beyond the tip of the rostrum. The basal lobe is without 
seise on its anterior edge. 

The scale of the antenna^ (PI. 11. fig. 3, h) is similar in 
shape to that of P. Montagui^ but the terminal spine is less 
prominent, not projecting b^ond the tip of the scale. 

The third mawilliped (ft. II. fig. 3, d) carries an exo- 
pod reaching to about one third of the length of the ischial 
joint. In other respects the appendage agrees closely with 
that of P. Montagui. 

The second permopod (PI. HI. fig, 3,/) on the right side 
resembles that of P. propinquus. As in that species, the 
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carpus is divided into five segments Wken extended 
forwards the limb reaches a little beyond the middle of the 
antennal scale. On the left side the second leg reaches to, or 
only a little beyond, the tip of the rostrum. The remaining 
legs just reach to, or fall a little short of, the tip of the an- 
tennal scale. They are much more slender than in either of 
the species above described, and the very long and slender 
dactylus affords a conspicuous character by which the species 
may bo readily recognized (PI. IV. fig. 3,^^). 

In the first pleopods of the male the endopod (PL IV. 
fig. 3, h) has almost exactly the same form as the corresponding 
appendage of P. propinquus^ the outer lobe being rounded 
and equalling, or even slightly surpassing, the internal process 
in length. In the second pleopods of the male the appendix 
masculiaa is slightly longer than the appendix interna. 

The telson has in most cases seven pairs of spines on its 
upper surface, but in one or two cases a larger number (8-9) 
is pi'esent, not always symmetrically placed. 

Prof, Sars’ short description of the specimens referred by 
him (with an expression of doubt) to the P. leptorhynchus of 
Kinahan and the figures which he gives of the rostrum and 
the second pair of legs show close agreement with the 
specimens before mo. No mention is made of the presence of 
an exopod on the third maxillipcds ; but in reply to an inquiry 
on this point, Prof. Sars very courteously informed me that 
a re-examination of his specimens showed them to be possessed 
of this appendage, so that little doubt can remain as to the 
identity of the species. On the other hand, I do not think 
that Sars’ hesitating reference of this form to the P. Upto^ 
rhynohus of Kinahan can be sustained. Kinahan describes 
his species as having the rostrum shorter than in P. Mon- 
tagui, “ rounded instead of compressed at the sides, wanting 
the membranous dilatation on the under edge outside of the 
eye.” There are five spines on the carapace, sepax*ated by an 
interval from the six spines on the rostrum, which is armed 
below with four “ very minute ” teeth. The figures given 
are somewhat crude and certainly do not suggest any close 
resemblance to the present species. The presence of five 

^ In one npocimen (out of elovon examined) tlio carpus shows in- 
distinct luiuulations on the proximal side of the four normal oiiiculations, 
and traces of anuulations are discernible even on the merus. The whole 
limb is rather longer and moxe slender than usual. S. J. Smith has 
recorded a similar variation in his P. leptocerm (Proc. U,S. Nat. Mus. 
iii, p. 4d8, 1881), Out of several hundred specimens examined by him 
only six wore abnormal in the segmentation ot the carpus, and of these 
one had right carpus multiarticulate throughout and composed of 
about eighteen segments, nearly as in P. MontaguV^ 



36 


Mr. W. T. Caiman on 


spines on the carapace is a character not found in any of our 
specimens, while the small size (about 19 millim.)and littoral 
habitat in a small sand-pool in the 2 'o. 9 f 6 m-l)ank at 
Sandycove, Kingston ”) help to strengthen tlio probability 
that Kinahan had before him only a young and possibly some- 
what aberrant specimen of P. J^lonfagni^. 

The species described by Caulloiy (/. o.) ^ as Pixndalm 
{Dichelopandalus) Bonnieri appears to differ in no essential 
point from the present form. By the groat kindness of 
M. Caullery I have been permitted to examine two of the 
type specimens. Both unfortunately were very imperfect 
(as were all the specimens obtained), but, so far as could bo 
seen, presented no differences from our specimens save in their 
smaller size. As Oaullery’s figures show, they agree in the 
characteristic points of the exopod on the third maxillipeds, 
the long and slender dactyli of the ambulatory legs, and the 
presence of only three spinules on the carapace behind the 
rostrum. From the description we also gather that ihe carpus 
of the second leg is five-jointed, Since I believe that 
Kinahan’s name cannot properly be a|)pliod to the present 
species, that used by Caullery will take its place ; and as his 
subgenus Dichelopandalus may be left in abeyance till it is 
shown not to be synonymous with the genus itself, the name 
for the species defined above will be Pandalus Bonnieri^ 
Caullery. 

Size , — The total length of our largest specimen is about 
110 millim. 

Occurrence, — About a dozen specimens are in our collection 
from vaiious localities in Loch Fyne and Loch Long from 
depths of 40-106 fathoms. The only other locality within 
the British area from which it has yet been recorded is off the 
south-west coast of Ireland, 214 fathoms (Caiman, Trans. 
Boy. Irish Acad. xxxi. pt. 1, 1896, p. 6). I have also 
examined specimens taken in 120 fathoms off Rockall [tom, 
cit. p. 77), Prof. Sars records it from Norway at depths 
of 60-150 fathoms, and the ^ Oaudan ’ dredged it in the 
Bay of Biscay at from 180 to 1200 metres. It is probable 
that this species as well as P. propinqiim has boon frequently 
confounded with tho common P. Montagui, Prof, llondcrwon, 
in his Decapod and Schizopod Crustacea of the Firth of 
Clyde” (Trans. Nat. Hist, fcjoc. Glasgow, 1886, p. 30, sop, 
^ - <^'nnulicornis [^Montagui)^ Many examples 

* The name le^torhynchm was afterwards independently used by 
Stimpson for an Austrajian secies of 2?(t7idctlu$ yery different Ircinx any 
of the forms here discussed (Proc. Acad. Nat. Sci. Philadelphia, 18W, 
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from deep water, especially those takca in Loch Pyao, have 
the beautiful red tinge so characteristic of deep-sea Crustacea,” 
and he gives the size of large specimens as 4^ inches. It is 
not unlikely that these large red-coloured specimens from 
deep water belonged to the present species. One of our 
specimens, after several years’ preservation in glycerine, still 
shows traces of a brilliant red coloration, especially on the 
anterior part of Ihe carapace and on the legs. 

The P, (eptocems of Hmith (Proc. U.S. Nat. Mas. iii. 
p. -^37, 1880 5 Bull. Mus. Comp. Zool. x. p. 58, 1882-83; 
A, Milne-Edwards, ^ Recueil de Fig. de Crustacea nouveaux 
on peu connus/ 1883J is very closely related to the present 
species, from which, however, it is at once distinguished by 
the minutely scabious surface of the body. The Pandalus 
faloipes of Spence Bate (Rep. Chall. Macrura, p. 698, pi. cxv. 
%. 2) is, perhaps, identical with Smith’s species. 


Genus Pandalina, nov. 

Carapace without lateral crests. Upper edge of rostrum 
armed with fixed teeth as well as movable spinules. Basal 
lobe of antonnules broad and rounded. Soaphognathite 
with pobtciior lobe truncated (PI. IL Hg. 1, c). Second pair 
of permopods unequal, carpus of the longer multiarticulatc. 
Branchial formula ; — 
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Type species Pandalina Irevirostrls (Rathkc). 


Pandalina hrevitostris (Ratlike). (Pis. fig. 4.) 

Pitndalm breoit'odm^ llaibko, lioitr. u. Fauna Norwogons, Acta Ac. 
XX, p, 37 (1843). 

JUppoli/te Thompm^i,^^^A\^ Hist. British Stalk-oyod (3rustacoa, p. 
Pandaim /effrepaif Sponco Bate, Nat. Hist. Bov. vi. 1859, Proc. 8oc. 
P* 

Pandaim TJmnpsonif Norman, Ann, & Mag. Nat. Ilist. (3) viii. 1801, 
p. 279, pi. xiv, hgs. 3-9. 

Pandaim EathUL Holler, Sitzungaber, d. Wien. Akod, Wiss. xlvi. 
1863, p. 441, pi. iii. fig. 31. 
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Pandnltts brevifoitria, Holler, Crust, sudl. Etwopn, p. !147, pi. viii. 
lig, 9 ; A, Milno-lijdwards; Eecueil do Fig. de Crustacos nouvoaux 
ou peu connus (1883)^. 

Rostrum (PL I. fig. 4, a) about half the length of the 
carapace, straight, pointed at the tip. Above there arc 7 or 8 
spines (the latter number is more common), of which 4 or ♦) 
are on the cai'apace. Two (or rarely three) o( the most ante- 
rior arc not separated from the rostrum by articulation. 
Below, the rostrum bears 2, 3, or rarely 4 ininntc teeth# 

The flagella of the antennuhs are much longer in the male 
than in the female. In an ovigerous female with the carapace 
4 millim. long the flagella were about 2*5 millim. in length. 
In a male with a carapace of 5 millim, the flagella were 
nearly 10 millim. The basal lobe has its anterior margin 
free from setae. 

The antennal scale (PI. IL fig. 4, i) is comparatively short 
and broad and only a little narrowed towards flic tip. 

The third maxillipeds (PL II, fig. 4, d) arc slender and 
the terminal joint is twice the length of the preceding. The 
ex^od is wanting. 

The second permpod (PL III. fig. 4,/) on the right side 
is rather short and stout, reaching beyond the middle of the 
antennal scale. The carpus is divided into four ioints by 
three articulations, of which the proximal is situated bc;j^oiid 
the middle of the joint. The chela is more than hall the 
length of the whole carpus. The left leg of the second pair 
reaches beyond the tip of the antennal scale, and the carpus 
and morus are divided by numei’ous annulations as in the 
other species. The third pair reach beyond the tip of the 
antennal scale, while the last pair fall a little short of it. 

In the ;first pleopod of the male the endopod (PL IV. 
fig. 4, h) is rather triangular in shape, the internal process 
forming the apex, from which the outer edge curves gradually 
to the base, with only an indication of the outer lobe so well 
marked in the other species. The appendage rosctublcs tluit 
of the female so much in general shape that it is diflicult at 
first sight to distinguish the sexes by this character. In the 
second pleopods of the male the appendix masouUna is a little 
shorter than the a 2 )pendix interna. 

There are about 8 pairs of spinulcs on the telson. 

Size. — Length of our largest specimen about 25 millim. 

^ I have not seen this figure, the plate containing it being absont from 
the copy of this very rare work presented to oux Museum by Prof, Milne- 
Edwards. 
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Occurrence , — This species, which ranges from Norway to 
the Adriatic, appears to occur all round our coasts* It is 
commoner on the west coast (Clyde, 6-40 fathoms : Bender-^ 
son), but it also occurs on the east coast (Firth of Forth, rare : 
T. BcoU) Firth of Tay, 1 sp. : W. T. d). Norman records 
it as very abundant in Shetland (^^Last Rep* Dredging, 
Shetland,” Rep* Brit, Assoc. 1868, p. 265), and it extends to 
the south o£ England (Plymouth). 


The following table will serve for the ready determination 
of the four British species of Pandalidss : — 

I. Rostrum longer than cai’apace, armod above 

with spinulos only 

1. Third maxilliped without exopod. 

a. Carpus ol' second peraeopod on right side 
with many (30) annulations. Antennal 
scale not much nai’rowed in front, outer 

edge straight 

h. Carpus of second pereeopod on light side 
with 4 annulations. Antennal scale 
very narrow in front, outer edge conctivo. 

2. Third maxilliped with exopod. Carpus of 

second pormopod, right side, with 4 auiiii- 
lations 

II. Robtriim halt’ tlxe length of carapace, armed 
above with spines and teeth. Third maxilli- 
pod without oxopod. Carpus of second 
permopod, light side, with 3 annulations. . . . 


Fanddus Montagui, 
[Leach, 

Pandalus propinquus, 
[G. 0. Sars, 

Fandalus Bomiien, 

[Caullery, 


Fandaliiut brevirostris 
[(Rathke) 


EXPLANATION OF PLATES I.-1V. 

Fig, 1 . Fandalus Montagtd, Leach. 

Fig, 2, Fandalm propinqmSj G, 0. Sars. 

Fig, 3, Fandalus Brnnwif Caullery. 

Fig, 4. Fmdalim brenirostris (Rathke), 

Jiefermce leUm: — a. Carapace with rostrum, b. Antennal scale, 
c, Second maxilla, d Third maxillipod. e. Tip of iirsi nerjDo])od, 
sliowing chela. /. Second peiwpod of right side. //. Ljist jxnu’opod. 
h, J^Jndopud of lirst ploopod of male, Second form of same described 
in F, Montagui. 

Note, --To racilitato comparison, the figures of the samo part in the 
different species have been drawn approximately of the sauie size. It 
will, of course, bo understood from the diiuonsions recorded in the text 
that the actual sizes may be very different. 
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III . — On some small Mammals from ike District of Gnzco^ 
Peru. By Oldfield Thomas. 

The British Museum has received a small collection of 
mammals obtained in the district of Ou/-co by Herr Otto 
Garlcpp, brotlier of the Herr Gustav Garlepp to whom 
science is indebted for the discovery of tins remarkable 
mammals from Sahama, Bolivia, described in the ‘ Annals ’ 
for April 1898 

In the present series there arc examples of Oelus albifrons^ 
Lagoihrix Ilumholdti^ a species of Myotis^ Stimira Uluim^ 
Putorius macruTus^ JDasyprocta istkmica^ Bhipidomys Icuco^ 
dactylus^ Oryzomys Btohmanni^ Akodon caliginosuSj and of the 
four following new forms : — 

Sciurus mstuans cuscinus, subsp. n. 

Allied to the form of the 8. mstuans group described by 
Gray as “ Macroscus irroratus ’’ f specimens brought by 
Bartlett from the Ucayali River, probably from near Sara- 
yacu. Similar in size, dorsal coloration, and other characters 
to that animal, but distinguished by its much brighter and 
more sharply defined under surfoce, which is a bright yellowish 
bujBf throughout, except on the chin and throat, which are 
whitish. The extreme bases of the belly-hairs are slaty, but 
this does not show on the surface. Feet becoming more 
yellowish teiminally, the digits, both anterior and posterior, 
deep orange-yellow. Yellowish ear-patches well-marked. 
Tail-hairs orange or ringed orange and black for their basal 
halves, their tips dull orange with a subterminal band of black* 

Skull as in 8. irroratus. but with much sliorter nasals, 
w^hich are very considerably surpassed posteriorly by the 
premaxillary processes. One upper premolar. 

Dimensions of the type (an adult male, in skin) : — 

Head and body (c.) 205 niillim. ; tail (c.) 180 ; hind foot 
s* u, J (wet) 46 j ear (wet) 20. 

Skull : basilar length 36T; greatest breadth 28*4; nasals, 
length (diagonally) 12-2; palate length from hcnscliou 19*6; 
diastema 1T6 ; length of upper iooLh-scrios 7*3. 

Bab. Ocabamba, Uuzco. 

Type B.M. no. 98. 11. 6. 8. Collected by Uerr Otto 
Garlepp, Nov. 1, 1897. 

* Aim. & Mag. Nat. Hist. (7) i. p. 277 (1808), 
t Aim. & Mag, Nat. Hist (3) xx. p. 431 (1867). 
t s. rnsssmo ungue. 
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Two precisely similar specimens of this squirrel are in 
Mr. Grarlepp’s collection* They may be readily distinguished 
from the co-types of 8. irroratus by their yellow digits and 
other characters above described. They have a considerable 
resemblance to the Nicaraguan Sciurus Richmondi^ Nelson 
which is evidently a member of tlic same group, hut has a 
browner and less olivaceous general colour, darker belly and 
feet, and much longer and more posteriorly extended nasals. 

8. irroratus has been amalgamated by Alston and others 
with 8. cesiuans ; but in the present state of our knowledge I 
do not venture to express an opinion as to its proper status* 

Nectomys Qarleppii^ sp. n. 

Similar in most respects to N. apicalis^ Pet., but with 
decidedly shorter feet and broader skull. 

General colour about the same glossy greyish-brown found 
in N. apicalis and grandis^ rather darker than in N. palmipes. 
Sides more grizzled fulvous; belly greyish white, broadly 
washed with dull bufly, not sharply defined laterally; throat 
and anal region dull whitish. Anterior part of outer surface 
of car black. Upper surface of hands and feet thinly liaired, 
brownish white ; soles with 5 pads only. Hairs of tail black 
above and on the sides, as arc most of the proximal ones 
below, but terminally they arc mostly whitish. 

fcikull broadly and heavily builf, although not so much so 
as in N, saturatus ; nasals elongate, produced into a. long 
median j)oint posteriorly ; Hupraorbital ridges widely diver- 
gent^ their parietal portions markedly convex outwards. 

Dimensions of the type (in skin) < 

Head and body 205 millim. ; tail 200 ; hind foot s. u. 
(wet) 45; car (wet) 20* 

Skull ; basilar length (c.) 36 ; oeeipito-nasal length 45 ; 
greatest breadth 23*7 ; nasals 18'8x5; intcrorbital breadth 
7*8 ; greatest se])aration of temporal ridges on brain-case 16 ; 
palate lengtli from hcnsclion 21 '5 ; diastema 13; palatal 
foramina 7*2 x3*l ; length of upper molar series 6*9. 

I lab. Ocabamba, Cuzco. 

Type B.M. no. 98. 11. 6. 21. Collected by llorr Otto 
Oarlcpp. Be von specimens examined. 

This Hectomys is no doubt closely allied to the Guayaquil 
jV'* apicalis^ but as the largest of seven spccimous has a hind 
foot only 45 millim. in length, while in apicalis Peters’s type 
has the same measurement 51 millim., and in two examples 
from N. Peru collected by Dr. Btolzmann it is 50 and 

^ P. Biol. Soc. Wash. xii. p. 146 (1898). 
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52 millim, respectively, the Ouzcau form is evidently distiact 
enough to deserve a name. Its skull also shows various 
differences, among which may bo specially noted the greater 
spread of its temporal ridges. 

Marmosa rapposa^ sp. n. 

Allied to Jy. cinereay Tcmra., but with no long fur on the 
base of the tail, with very long body-fur, and with deep yellow 
cheeks and throat. 

Size about as in ML cmerea. Fur long, soft and fluffy, 
the hairs of the back about 16 millim. in length. General 
colour above buffy grey, the crown of the head similar to the 
back j centre of face yellowish, passing into the grey on the 
forehead. Orbital rings deep black, not very broad ; a spot 
at base of whiskers also black, separated Irom the orbital 
rings by a narrower yellow line. Cheeks below orbital rings 
and lips deep orange-yellow, the hairs yellow to their bases ; 
region between eye and ear and round the bases of the latter 
also yellow, but the hairs greyish proximally. Ears with a 
well-marked anterior basal projection. Chin deep unmixed 
yellow, like the cheeks. Chest, belly, and inner sides of 
limbs buffy yellow, darker on the chest, paler on the belly, 
the hairs slaty basally except just along the middle line of the 
belly. ^ JCamtuary region reddish brown. Line of demarca- 
tion on sides quite indistinct, the buffy of the back passing 
gradually into the yellow of the belly. Outer sides of 
limbs like back, inner sides like belly ; metacarpals brown 
above, anterior digits and whole upper surface of hind feet 
dull whitish. Tail practically naked from its base, the body- 
fur not extending on to its proximal portion ; in colour, as 
usual, it is black proximally and white terminally, the two 
colours passing quite gradually into one another. 

Skull in size, proportions, and the development and position 
of the postorbital processes very similar to Central-Amcricaii 
examples of MI, cmerea, therefore very different to the narrow- 
waisted skull of M, regina. Posterior part of nasals well 
expanded. Postorbital processes triangular, but little ante- 
rior to the broad and rounded brain-case. Middle and 
posterior premolars approximately equal in size. 

Dimensions of the type (an old female) : — • 

Head and body (in skin) 195 millim . ; tail (dried, with 
vertebrae present) 223; hind foot s. u. (wet) 27*5: car 
(wet) 25. 

Skull : basal length 43*2, greatest breadth 25*3 j nasals, 
least breadth 3*2, greatest breadth 6*5 ; interorbital breadth 9 ; 



43 


Mammals from the District of GuzcOj Peru, 

tipto tip of interorbital processes 11; intertemporal breadth7‘6; 
palate length from gnathion 26 ; palate breadth 14*6 ; com- 
bined length of 7*6. 

Ilab, Vilcanola Eiver, just north of Cuzco, alt, 1500 m, 
T^pe B,M, no. 98. 11. 1. 13. Collected by Otto Garlepp, 
December 1897. 

Native name Eapposa.” (The same word, but spelt 
“ Bapozo,” is also given by Mr. Ilopke for M, phcea,) 

This Marmosa is distinguishable from M, drier ea by tho 
non-extension of the body-fur on to the tail and by its deep 
yellow checks and throat. In four young specimens sent 
with the adult female, and no doubt her young, the orange 
marking round the mouth is equally conspicuous. ^^Didelphys 
noctivagaf^ Tschudi agrees with it in some particulars, but 
the red sides described and figured in that animal readily 
separate the two, and perhaps indicate that Tschudi’s species 
is a member of the rufous group allied to M, murina. 


Marmosa quichua^ sp. n. 

Allied to M, marica, Thos., but rather larger, as large as 
the smaller forms of the ili. murina group. Tail white 
terminally, as in M. cinerea. 

General colour above dull fawn, not very dissimilar to that 
of M, maricoj but rather darker and less wavy. Fur of back 
about 8 millim. in length. Black orbital rings of medium 
development. Lower cheeks, chin, and centre of chest butfy 
yellowish. Belly buflfy fawn, passing gradually into the 
colour of the back, the hairs slaty at their bases. Upper- 
sides of hands and feet whitish. Tail with its basal half inch 
furry like tho body, the remainder naked, black for its basal, 
white for its distal half. 

iSkull larger than in JL waarfea ; muzzle narrow ; zygomata 
widely expanded, at least for their posterior halves, but ante- 
riorly, ior their orbital portions, their profile viewed from 
above is concave, very much as in M, dry as. Nasals but 
little expanded posteriorly. Supraorbital rims well defined, 
beaded, evenly divergent, but not angularly expanded. Last 
upper prcmolar slightly smaller than the middle one. Lower 
canine about equal to the middle prcmolar, twice as high as 
tho subcqual incisors and anterior prcmolars. 

Dimensions (approximate) of the typical skin : — 

Head and body 116 millim. ; tail 142 ; hind foot s. u. (wet) 
17 ; ear (wet) 19. 

* * Fauna Peruana/ Mamm. p. 148, pi, viii. (1845). 
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Skull : basal length 27*5 ; orbito-nasal length 31 ; 
greatest breadth 17*5; nasals 13*6x3*8 ; interorbital breadth 
5*2; palate length from gnathion 16*5; palate breadth 9*6. 
Combined length of 5*5. 

Hah. Ocabamba, Cuzco. 

Type B.M. no. 98. 11. 6. 18. Collected by Herr Otto 
Garlepp, October 2, 1897. 

This species may bo readily distinguished from its allies 
by its marked cranial characters and its white-tipped tail, a 
peculiarity found in the AL cinerea group, but not in any of 
the smaller members of the genus. 


IV. — On a neio Species of Marmosa. 

By Oldfield Thomas. 

In working out Hen* Otto Garlepp’s two species of Marmosa 
the following proves also to need description : — 

Marmosa pheea^ sp. n. 

A Marmosa allied to M. cinerea^ but very much smaller. 

Size about two thirds that of ££. cinerea. Fur soft and 
woolly, about 11 millim. long on the back. General colour 
above buiFy greyish brown, browner than in the grey 
M, cin&i'ea j sides with a tinge of isabelline. Middle line of 
face greyish white. Orbital markings black, not sharply 
defined, extending forwards witliout interruption to the roots 
of the whiskers. Cheeks, chin, and chest dull buffy yellowish, 
much duller than in Ji. rapposa\ belly buffy yellow, not 
sharply defined, the hairs slaty basally. Ears with a basal 
projection. Limbs coloured externally like back, internally 
like belly. Carpus, metacarpus, and tarsus brown ; fingers, 
metatarsals, and toes whitish. Tail furry like the body for 
its proximal three quarters of an inch, then finely scaled, 
naked, brown basally, white terminally, the two colours 
mottled at their junction. 

Skull with but very slightly developed supraorbital ridges 
and processes, less than in any other member of this group" 
Hasals well broadened, the portion behind the broadening 
longer than usual. Brain-case smooth and rounded, the 
temporal ridges scarcely perceptible. Middle and posterior 
premolars subequal. 

Dimensions of the type (an adult female in skin) : — 

Head and body (c.) 132 millim. ; tail (c.) 179 ; hind foot 
s. u. (wet) 21 ; ear (wet) 20. 
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Skull ; length from front of interparietal to tip of nasals 34; 
greatest breadth 20*3; nasals, length 16*7, least breadth 3, 
greatest breadth 5; interorbital breadth 7 ; tip to tip of post- 
orbital processes 7*(S ; intertemporal breadth 7*2 ; palate 
breadth 12 ; combined lengths of 7*2. 

llaK San Pablo, S.W. Colombia, alt. 1500 m. 

Type B.M. no. 98. 9. 5, 2. Collected by Gustav Ilopke, 
March 29, 1897.^ 

The only species with which if. pheea could be confused is 
Tomos’s Oidelphye Waierhouset) and that is distinctly stated 
both by collector and describer to have a complete pouch, and 
the figure of its skull shows that it has well-marked triangular 
postorbital processes. 

Herr Ilopke obtained two quite similar examples of 
if. phoea (both females), one of them with four young attached 
to its mamncim. 


V . — Description of a new Boale’^Insect of the Genus 
Walkeriana. By E. E, Green, F.E.S. 

[Plate V.] 

The specimens referred to in this paper were received some 
time ago at the British Museum, and as the species a))peared 
to be new, I asked Mr. Green to furnish me with a description 
of it. This he has kindly done, and I have now much 
pleasure in submitting it for publication, — OiIAS. 0. Water- 
HOUSE. 


Walkeriana Andrece, sp. n. (PI. V.) 

Adult (?) female (fig. 1) oval, convex above, with the median 
dorsal area slightly depressed. The whole body closely 
covered with granular waxy matter. Complete marginal and 
a dorso-lateral series of stout, bluntly tapering, dense waxy 
processes, those on the anterior third of the body directed 
forwards, the others backwards. Of these processes there 
arc 27 in the marginal scries (13 on each side and 1 from the 
posterior extremity) and 13 or 14 on each side in the dorso- 
lateral series. From between the marginal processes and 
from their truncate ends s})ring delicate silky filaments. 
Colour of denuded body of dried insect dark reddish brown, 
but this is entirely concealed above by the close covering of 
fulvous- while waxy matter, and below it is obscured by a 
thinner covering of whitish powder. Antennae 8-jointed, 
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eighth longest, as long as second and third together ; com- 
mencing with the longest, the antennal formula will be : — 
8, 3, 2, 1, (4, 5, 6), 7 j each joint with a ring of stout hairs 
near the distal edge^ except the eighth, which has similar 
hairs scattered irregularly over its surface and two very much 
longer ones on one side (fig. 3). Eye (fig. 7) prominent, 
conical. Legs stout, with scattered hairs and spines ; a very 
long hair on trochanter. Foot (fig. 6) with stout curved 
claw j digitules four, simple tapering bristles. Tibia a little 
shorter than femur; tarsus less than half length of tibia. 
Eostral apparatus situated between first and second pairs of 
legs. Skin on under surface with numerous stout hairs, 
which are longest and whip-like on the space between an- 
tennae and rostrum. Each hair has a small transparent 
collar round its base and is mounted on a prominent tubercle 
(fig. 4, &). Skin on dorsal surface thickly studded with 
tubular spines, stout hairs, and glandular pores of several 
forms (figs, 4, 5) . The tubular spines are especially massed 
on definite tracts corresponding with the dorsal and marginal 
processes (fig. 2). The basal third or fourth of each spine is 
rather abruptly widened ; the distal part slightly curved and 
tapering to a blunt point (fig. 4, a). Each spiniferous tract 
has a well-defined border, marked by a line of small pores 
with prominent thickened rims and cross-shaped orifices 
(fig. 5, a) ; and the marginal tracts enclose central spaces 
bearing a few whip-like collai’ed hairs (fig. 4, h) and 
specialized glandular pores with very prominent rims, each 
with a broad duct leading down into the body for a short 
distance, their orifices oblong and transversely constricted 
(fig. 4,c). Scattered over the dorsal surface are other glan- 
dular pores having prominent rounded rims, with depressed 
centre and circular orifice (fig. 5, h). Anal aperture sur- 
rounded by a dense cluster of stout tapering hairs converging 
to the centre. 

The largest of the specimens under examination measures, 
exclusive of waxy appendages, 8x5 millim. 

Cast skins of the younger stages show a double median 
dorsal series of incurved waxy processes. The marginal 
processes are longer and more tapering than in the adult. 

It is possible that the specimens under examination arc 
immature. There is no sign of an ovisac, nor wore any 
embryos observed in the bodies of the insects* The small 
number of^ antennal joints also is unusual for an adult 
Monophlebid. 

Habitat on bark of unidentified tree, Congo, Africa, GoU 
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lected by the late Mr* G* L. E. Andreas^ to whom the species 
has been dedicated. 

Signoret founds his Monophlebid genus Walheriana upon 
a single species from Ceylon, TF. floriger of Walker. He 
has made the generic description so minute and close, including 
even colour and relative Icngtlis of antennal and crural joints 
&c., that it is really more suitable for specific use, and would 
exclude anything but the typical species, 1 think it advisable 
to widen the generic chai actors, to admit what are evidently 
specifically allied insects. I have at least four other species 
from Ceylon that I propose to place in this genus. 

EXPLANATION OF PLATE V. 

Fig, 1. Female insect, dorsal view, showing wavy processes as in life. 
Fig, 2. Ditto after maceration, showing spiniferous tracts. 

Fig, 8. Aiitorma. 

F\g, 4. Part of one of the marginal spiniferous tracts, showing {a) tubular 
spines, (b) collared hair, (c) glandular pores. 

Fig, 6. Part of skin, showing (a) glandular pores from border of spini- 
ferous tract, (^>) larger pores with circular orificos. 

Fig. 6. Foot. 

Fig, 7, Eye. 


Yh—Nbte on the Oenus Grammatodon, Meeh and Hayden, 
By H. Woods, M.A. 

The genus Qrammatodon was founded by Meek and Hayden 
on a species of from the Jurassic of the Black Hills. 

The name, with a reference to the type species, was published 
in 1860, but no diagnosis of the genus was given until 1864. 
The type species is Area {Gucullcea) inornata^ Meek and 
Hayden, Proc* Acad. Nat. iSci. Philad. 1858, p. 61. 

In their description the authois state that Grammatodon is 
closely allied to Macrodon^ Lycett. The typo of the latter 
genus {Gucullcea hirsonensis^ d’Archiac) differs from most of 
the other species in having the umboncs placed very ante- 
riorljr. Alter comparing Grammatodon with a number of 
species of Macrodon^ 1 am unable to detect any differences 
which could bo regarded as of generic importance, and I 
consider tliat the two forms are identical. 

It was pointed out by ^ Meek and Hayden that the name 
Macrodon had been previously used by Miillcr (1842) for a 
genus of fishes (Oharacinida^), and they proposed to substitute 
for it Paralklodoni this name has been adopted by some 
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anthers (de Koninck, 1883 ; Whidborne, 1892 ; Hind, 1897) 
for the Palaeozoic species. For the Triassic and Jurassic forms, 
however, most authors have continued to use Macrodon ; on 
account of this, Beushausen (1895), instead of accepting 
Parallelodon^ changed Macrodon to MacroduSy in which he 
has been followed by Tornquist (1896). But the rules of 
priority will not allow us to accept Macrodus. 

If the view that Grammatodon is synonymous witli 
Macrodon^ Lycett (non Muller), be accepted, then I think it 
is clear that the former name must be used, since it is earlier 
than either Parallelodon or Macrodus. 

The references to the original descriptions of the genera 
above mentioned are : — 

Macrodon. — Lycett, in Murchison’s Greo], Cheltenham, ed. 2, 
by Buckman and Strickland (1845), p. 98, pi. v. fig. 5. 
Emended, Morris and Lycett, Mollusca Gt. Ool. (Pal. 
Soc. Mon.) pt. ii. (1853) p. 48, pi. v. fig. 1. Non 
Macrodoriy J. Miiller, Archiv fiir Anat, Physiol. &c. 
Berlin (1842), p^ 308. 

Grammatodon. — Meek and Hayden, Proc. Acad. Nat. Sci. 
Philad. 1860, p. 419 (name only and type species) ; 

Palseontology of the Upper Missouri,” Smithsonian 
Contrib. to Knowledge, voL siv. no. 172 (1864), p. 89, 
pi. iii. fig. 9. 

Parallelodon. — Meek and Hayden, Proc. Chicago Acad. Sci, 
vol. i. 1866, p. 17 (nom. mut.). 

Macrodus. — L. Beushausen, “ Die Lamellibr. des rheinisch. 
Devon,” AbhandL d. kon. Preuss. geol. Landesanst. 
N. F. Heft xvii. (1895), p. 36 (nom. mut.). 

Woodward!^ Museum, 

Cambridge. 


VIL — Foraminifera from the Oamhridge QreemandP 
By Fsedeeick Chapjojt, A.L.S., F.R.M.S. 


Part I. 

In a former paper * I have dealt with the Ostracoda of the 
Cambridge Greensand. 

The present account of the Foraminifera from the Cam- 
bridge Greensand is the result of an examination of some 

* See this Mag azine for October 1898, pp. 8S1-346. 
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material from Swaffham^ Cambridgeshire, kindly supplied 
me, as in the former instance, by Mr. H. Woods, of Cam- 
bridge. 

From this present account we are enabled to judge some- 
what of the richness of the foraminiferal fauna of this 
deposit, since it brings the total number of forms found to 
about 140. 

Our previous knowledge of this group of fossils from the 
Cambridge Greensand has been derived chiefly from the list 
given by G. R. Vine who enumerates 31 forms from the 

Greensand and Olialk-marl of Cambridge (Phosphate beds).’’ 
Some of the names there given have since been referred to 
other genera, owing to further studies of the Cretaceous 
Foraminifera ; but the species will be noticed in this present 
paper, in the majority of cases, under their several specific 
names. 

The Foraminifera of the Cambridge Greensand show in 
many cases, especially amongst the larger species, as OristeU 
laria gaultina^ Vaginulina truncatay a marked abrasion of 
their tests. These specimens have therefore either been 
derived from an older deposit, or they have been subjected to 
the action of currents for a considerable time before they were 
covered by tlie deposit in which they are now found. I am, 
however, strongly inclined to believe that a large proportion 
of the microzoic fauna has been dei'ived from the upper beds 
of the Gault. Other forms there are in the Cambridge Green- 
sand, minute and well-preserved; these may or may not 
represent a fauna contemporaneous with the formation of the 
bed. It is quite possible that even the perfect and minute 
forms were in some cases floated off and transferred to the 
later deposit. The facies from this bed is remarkably like 
that of the Greensand seam in the Gault — zone xii, — at 
Folkestone. 

In ihe following account of the Foraminifera synonymy is 
avoided as far as possible for the sake of brevity ; and since 
more copious references will, in the majority of cases, be found 
in my papers on Gault Foraminifera from Folkestone f, the 
secondary references given here will mainly be from those 
pages. Only in cases where necessary, as in the non-occur- 
rence of the species at Folkestone, is a fuller synonymy 
sometimes given. 

* Proc. Yorkshire GeoL and Polytech. Soc. 1880, vol. sd. pp. 273, 274. 

t See Journ. R. Micr. Soc., October 1891-Fehriiary 1898 (10 parts). 

Ann. & Mag. N. Hist Ser. 7. VoL iii. 
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Order FOEAMINIFEEA. 

Family Miliolidae. 

Subfamily 2IiLioLixiy^, 

SpiROLOCULIIv'A, d’Orbigny [1826]. 

Spiroloctdtna nitida^ d’Orbigny. 

Sjnrohcu^na nitida, d'Orbisfny, 1826, Abu. Sci. Nat, toL vii. p. 298, 
no. 4 (Soldani, 1795, Testaceosrrapiia, yoI. i. pt* 3, p. 229, pi. civ. 
figs. 11, mm:)] Cbapman, 1898, Joum. E. Micr. Soc. pp. 10, 11, 
pi. ii. fig. 3. 

A somewhat fragmentary specimen, similar in form to that 
from the Gault, was found at SwaflFham. 

Spirolocidina tenuis (Czjzek). 

Quinqueloculina tenuis, Czjzek, 1847, Haidinger’s Naturw. Abliandl. 
Tol, ii. p. 149, pi. xiii. figs. 31-34. 

Spirohcidina tenuis (Czjzek), Burrows, Slierborn, and Bailey, 1890, 
Journ. E. Micr. Soc. p. ool, pi. viii. fig. 2. 

This species is one of the few which have not been noticed 
in my Gault washings from Folkestone; but it has been 
recorded from the Eed Chalk of Speeton by Burrows, Sher- 
boin, and Bailey. 

One specimen was found at Swaffham. 

Miliolika, Williamson [1858]. 

MilioUna venusta (Karrer). 

Quinqueloculina venusta, Karrer, 18C8, Sitzungsb. k. Ak. IViss. Wien, 
^ ol. Ivii. p. 147. pi. ii. fig. G. 

Milidina vtnrnta tKaner), Cbapman, 1891, Journ. E, Micr. Soc. p. 573, 

pl.k.fig8. 5u&^»,G. 

This is a neat little foim approaching J/, tricarinata, but 
with the angles of the preceding series of chambers pr-ojecting 
beyond and through the faces of the last-formed and enveloping 
sejies. It is a familiar species in Gault washings from the 
upper half of the formation. 

M. venuhia is common in the Cambridge Greensand of 
Swaffham. 


MilioUna tricarinata (d’Orhigny). 

Triloculina isncarinata, d’Orbigny, 1820, Ann. Sci. Nat. vol. \ii. p. 299. 
no. 7 ; ModMe, no, 94. 

MilioUna tricarinata (d’Orb.), Cbapman, 1891, Journ. R. Micr. Soc. 
p. 574, ix. figs, 9 « & 5. 
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TrihcuIiiKB near T, tricarinata^ d’Orb.,” were recorded 
by G. R. Vine from the Cambridge Greensand, and are 
probably referable both to the above species and to d/. venusta^ 
One typical specimen only of M, tricarinata was found at 
Swaffham. 


Miliolina Ferussacii (d’Orbigny). 

Quinqueloeulma FenfbuacUj d’Oi‘bi;iny, 1S2G, Ann. Sci, Isat. vol. vii. 
-‘iOl. no. 18; ModCde, no. *32. 

MilioHna Fenibsacii (d’Oib.), Chapman, 1891, Jomm. E. Micr. Soc, 
p. 574, pi. ix. fig, 8. 

The specimens from Cretaceous deposits show a tendency 
to become complanate and Spiroloculine. 

M, Ferussacii is fairly common at Swaffham. 


Family Lituolidse. 

Subfamily Litxtolixjsi. 

{^Chambered form$,'\ 

Eeophax, Montfort [1808]. 

Iteophax fusiformis (Williamson). 

Williamson, 1858, Recent Foram. Gt. Britain, 

p. 1, pi 1. fig. 1. 

Iteophax fusifvnms (Williamson), Chapman, 1892, Joiu’n.R Micr. Soc, 
p. 320, pi. V. fig. 3. 

Several specimens, agreeing in their general contour with 
Williamson’s species, wcie found at Swaffham. 

Eeophax scoipiurus^ Montfort. 

Eetyphax scorpuivus^ Montfort, 1808, Conchyl. Syst^me, vol. i. p. 330, 
83* genre ; Chapman, 1692, Journ. B. Micx. Soc. pp. 320, 321, pi. y. 
figs. 4 & 5, 

This form is fairly frequent at Swaffham. 

Eeophax folhestonierisis^ Chapman. 

Chapman, 1892, Joum, B. Micr, Soc. p. 321, 

ph V. figs. 6 « & 

It is noteworthy that this species was first described from 
the Gault of Folkestone from zone x. only. 

JS. folkestoniensis occurs with some frequency in the 
washings from Swaffham, 
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Haplofheagmium, Eeuss [I860]. 

Haplophragmuan glomeratum^ Brady. 

Lituola glomerata, Biadv^ 1878^ Ann. & Mag. Nat, Hist. ser. 6, vol, i. 
p. 433, pi. XX. tgs. 1 fl-c. 

JSaplopJiragmium glomeratiim^ Brady, 1881, Hep. Cball. vol. ix. p. 309, 
pi. xxxh. figs. io-lS ; Chapman, 1892, Journ. H. Micr. Soc. p. 321, 

pi. V. fig, 8. 

A few specimens of this form were found at Swaffham. 

Haplcphragmhim aggluHnans (d’Orbigny). 

Spirolina aggJutinans, d’Orhigny, 1846, Foram. Foss. Vienne, p 137, 
pl. vii. figs. 10-12. 

B.aphphra(jmium agglutinans (d’Orb.), Chapman, 1892, J ourn. H. Micr. 
Soc. p, 324, pL T. fig. 14. 

Two specimens, 'v\ith somewhat coaisely textured tests, 
were found in the Cambridge Greensand of Swaffharn. 

Eaphphragvnwn microspirale^ sp. n. (Figs. 1 a & &.) 

Test commencing with a small simple coil, afterwards 
becoming curvilinear and swollen towards the oral end. 
Aperture ? subcrescentic. Texture coaisely arenaceous, wnth 
the exception of the commencement, which is composed of 



Eaphpliragm{u7n mkroiipirah, &p n. 
side view ; 6, edge \iew. X 22 


finer arenaceous mateiial. Colour white, from the calcareous 
particles of which the test is chiefly composed, but relieved 
here and there W’ith dark green glauconite granules. Length 
about 1*7 millim. j breadth *82 millim.; thickness *6 millim. 

This form approaches if, cassis (Parker) ^ in general out- 


♦ XaJwoJtf earns, Parker, 1870 tin Dawson^s paper), Oanad. Nat. n. s., 
■\ol. T. p. 177, p. 180, fig. S. Saplophramnum cassis (Parker), Brady, 
1884, Rep. ChSl. vol. ix. p. 304, pl. xxxiii. figs. 17-10. 



from the Cambridge Oreensand,^’^ 


53 


line, but is more irregular in contour and composed of very 
coarse material compared with the latter. The septation also 
is much less distinct in H. microspirale^ and the chambers 
(as far as can be seen) not nearly so numerous. 

H, mtcrospirale is represented by three specimens from the 
Cambridge Grreensand of SwaflFham, Cambridgeshire. 

Haplophragmtutn pseudospirale (Williamson) . 

Pi^oteoninapseudospiralisj'S^iS]i 2 Lm^ou^ 1858, Recent Toram. Qt. Britain, 
p. 2, pi. i. tigs. 2 & 3. 

Haphphragmiim pseudosph^aUj Siddall, 1879# Catal. Brit. Rec. Forara. 
p. 4 ; Brady, 1884, Rep. Ckail. vol. ix. p. 302, pi. xxxiii. figa. 1-4. 

This species is generally larger than £1, ceguale (Romer) 
and essentially differs in the compressed form of the com- 
mencement. 

Several specimens were found in the washings from 
SwaffJiam. The species is one of those which were not 
noticed in the Gault of Folkestone, 


Haplophragmiam globigeriniforme (Parker and Jones). 

Lituola nautiloideay var. globigeriniformis^ Parker and Jones, I860, 
Phil. Trans. toI. civ. p. 407, pi. xv. tigs. 4G & 47. 

H^lophragmium ghhigeriniforme (P. & J,), Ohapn^an, 1892, Journ. 
R. Micr. Soc, p. 324, pi, v. fig. 16. 

Several specimens of the above species were found at 
Swaffham ; in some cases the tests were attached to extra- 
neous objects. The species was also recorded by G. R, Vine 
from Cambridge. 


Placopsilina, d’Orbigny [1850]. 

PlacopsiUna cenomana^ d’Orbigny. 

Tlacopsilina eenomma, d’Orbignv, 1850, Prodrome Pal^ont. vol. ii. 
p. 185. no. 768. 

Litnola cenomana (d’Orb.), Perner, 1802, Ueber die Foram. des Bobm. 
Oenomans,” in Palseont. BobemuB, no. i. p. 62, pi. ii. figs, 1-G, pL iv. 
fig- 15. 

Pktcopsilina cenomana^ d’Oib., Chapman, 1892, Jonrn. R. Hicr. Soc, 
pp. 324 & 325, pi. vi. fig. 4. 

P. cenomana is rather frequent in the washings from 
Swaffham, and it is generally found attached to the coarser 
glauconite fragments found therein. Perner gives some 
excellent figures of this interesting form^ which he found in 
the Cenomanian of Bohemia. 
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Placopsilina vesicularis^ Brady. 

Flacopsilina vesicularisy Brady, 1879, Quart. Joiu*n. Micr. Sci. yol, xix. 

n. s. p. 51, pi. V. fig. 2 ; ChapmaD, 1892, Journ. R. Micr. Soc. p, 326, 

pi. yi. fig. 0 . 

This rudimentary form was formerly recorded as a fossil 
from the Gault of Folkestone only. Several examples were 
found in the Cambridge Greensand of Swaffham, attached to 
fragments of glauconite. 

[LabyrintMc forms.'\ 

Hapjlostiche, Reuss [1861], 

HaplosticTie Sherhorniana^ Chapman. 

pLaplostiehe Sherbornianaj Chapman, 1892, Journ. R. IVIicr. Soc. p. 825, 

pi. \Lfig3. 6-8. 

This species was originally described from zone xii. of the 
Gault of Folkestone. 

Several specimens were found at Swaflfham. 

Lituola, Lamarck [1804]. 

Itiiuola placentula^ sp. n. (Figs. 2 a & 5.) 

Test complanate, fairly thin in proportion to its width, 
composed of coarse arenaceous material. The surface of the 
test usually bears some slight indication of a spiral plan of 
growth and a shallow umbilical depression. In section the 
test has no definite chambered structure, but is perforated 

Fig. 2. 



irregularly;, as is usual in the forms with labyrinthic tests. 
Any regularity which might exist is obscured by the coarse- 
ness of fhe material used in the construction of the test. In 
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general appearance this form at first sight resembles Haplo^ 
phragmium acutidorsatum^ but it has no chambered structure 
within the test. Average breadth 1*3 millim. thickness 
*55 millim. 

Concerning the arenaceous forms with a spiral commence- 
ment of Cretaceous age, it may be noticed that the majority 
of the earlier-described forms were referred to the genus 
Lituola, Since the restriction of this genus to labyrinthic 
forms, the Cretaceous species in most cases now find a place 
in the genus Haplophragmium^ in which the chambers are 
distinct and simple as distinguished from those with irregular 
chamberlets or labyrinthula. The labyrinthic forms are more 
rudimentary from a moi*phological standpoint, for they indicate 
that the protoplasmic body gathered up the sand-grains as 
interstitial particles during the movement and extension of 
the rhizopod, just as, on the other hand, Astrorhiza and 
other allied forms in the simplest manner encrust the whole 
of the dactyloid mass with sand-grains, leaving only the ends 
free for the protrusion of the pseudopodia. 

As in the fossil Haplostiche^ Lituola appears to have the 
organic interspaces filled with secondary calcite. 

L. placentula occurs with frequency in the Cambridge 
Greensand of Swaflfham. 


Subfamily TjROcsAMMimN^* 

Ammodiscus, Eeuss [1861]. 

Ammodiscus tenuis y Brady. 

Ammodiscus tenuisj Brady, 1881, Quart. Joum. Micr. Sci. toL sxi. n. s, 
p. 51 ; Chapman, 1892, Journ. R. Micr. Soc. p. 326, pL xi, fig. 12. 

Two well-grown specimens of this species were obtained 
from Swaffham. 


Family Textulaariidae. 

Subfamily TBXTuzASimjE}, 

Textulabia, Defiance [182-1] . 

Testularia minutOy Berthelin, 

Textxdaria mimcta pygyimtu Reuss), Berthelin, 1880, M^m. Soe. 

f ^ol. France, s^r. 3, toI. i. no. 5, p. 26 ; Chapman, 1^392, Journ. R. 
licr. Soc. pp. 327, 328, pi. vi. lig. 15. 

This species also occurs in the Gault and Eed Chalk. One 
specimen from S waff ham. 
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Texhiiana gramen^ d’Orbignv. 

Jpdularia gramen, d’Orbanv. 1346, Foram. Fo«s. Vienne, p 243, 
pi. XT. 4-t>; Chapman, 18D2, Journ. Tl. Micr. Soc. p, 3*28, pi. vi. 
figs, llakh. 

Also occurring in tlie Gault and Red Chalk, tliis species is 
frequent in the wasliings of Cambridge Greensand from 
Swaffhani. 


Textularia sagiffnJa^ Defrance. 

Tetfnhiria sagittula^ Defrance, 1324, Diet. Sei. Xat, vol. Txxii. p 177, 
Tol. liii. p. 344: Atlas, Conch, pi. xiii. tig. 5 ; Cnapman, 1892, Journ. 
D. Milt, Soc. p. 32S, pi. vi. fiff. lt>. 

One specimen was found at Swaffliain. 


Texivlaria tvrns^ d’Orbignj. 

Tertu^anat}m% d'Orbignv, 1840, M4m. Soc. creol. France, to^ it. 
p. 46, pL iv. figs. 27, 23; Chapman, 1802, Journ. R. Micr. Soc. 
pp. 328, 320, pi. vi. fig. 19. 

A well-distributed Cretaceous foramiuiferon. It has been 
previously recorded from Cambridge by G. R. Vine. 

T. turns is frequent in the material from SwafFliam, 


Texiuhria pralongn^ Reu«>s. 

Texiiilarm Reus=», 1845, Verstein. bdhm. Kreidef. pt. i. p. .39, 

j7l. xii.fig. 14; Chapman, 1892, Journ. E. Micr. Soc. p. 3*29, pi. ti. 
fis?. 23. 

Three specimens were found at Swafifliam. 


Textularia comp7anntn (Reuss). 

Fritroionis complanafvs^ Rpuss, IS^^’O, Sitzung^ber. d. k. Ak. IMss. 

Wien, Tol. xL p. 231, pi. xii. 5 a &: h. 

Textularia ctmjj^uaata Chapman, 1898, Jouim. R. 3Iicr. Soc. 

p. 13, pL ii. fig. 7. 

One well-grown individual from S waff ham. 

Textularia hyhrida^ sp. n* (Fig. 3.) 

Test biserial, rapidly increasing in width towards the aboral 
end ; sagittate in outline ; compressed and of equal thickness 
throughout. Length *8 millira. ; greatest width *4 millini. 
This form is probably allied to the Proroporm complanatus 
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of Reass, and it forms an interesting link between that speeies 
and T, sagittula. 

Fig. /J. 



Terticlaria hjbrida^ bp. n X 30 

One specimen from the Cambridge Greensand of Swaflfham. 


VEiiJfEUlLTNA, d’Orbignj [1840], 

Verneuilitia pggmcea (Egger). 

Buhmina pijgm<Ba, Ejger, ISor, Xeues Jahib. fur Min. v%c. p. 2S4, 
pi. xii. figs. 10, 11. 

Verneutlma pygmfsa (Egger), Parker and Jone<?, IStiS, Ann. & Maor. 
Nat. Hist. ser. 3, vol. xi. pp. 92, 98; Brady, Bep. Chall. 1884, 
Tol. ix. p. 885, pi. xImL figa. 4-7. 

Bulimina polystropha, Reuss, Bertbeiin, 1830, M^m. Soc. geol. France, 
s^r. 3, vol. i. no. o, p. 80, pi. ii. figs 3 a, 6 ; Chapman, 1892, Joum. 
R. Micr. Soc. pp. 7o6, 757, pi. xii fig. 11. 
remeuilvvc pygmcei. (Egger j, id. 189^, ibid. p. 43. 

This species is very common in the Upper Gault of Folke- 
stone, and the specimens from that formation are very small, 
with a distinctly hyaline test. It was erroneously referred 
to Bulimina polystroplm^ having regard to the form and not 
the texture of the shell. 

One specimen of F. pygmcea was found in the Cambridge 
Greensand at S waff ham. 

Tbitaxia, Reuss [I860]. 

Tritaxia tricarinafa^ Reuss. 

Tedtularia fricarmntn^ Reuss 1845, Verstein. bdhm. Kreidef. pt. i. 
p. 39, pi vlii fig. GO. 

Tritaxia tticarinata, Reuss, Bitzungsb. d. k. Ak. Wiss. Wien, 

vol. xl. p. 228, pi. shi figs. 1, 2; Chapman, 1892, Journ. R. Micr. 
Soc. pp. 749, 750, pi. si. figs, la & h. 

This species is very common in the Cambridge Greensand 
at Swaffham. In the laiger- grown tests the white arenaceous 
surface is prettily relieved by some pale green glauconite 
granules. 
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Tritama pyramiiata^ Eeuss. 

Trita pyramidata^ Reuss, 1862, Sitzungsb. d. k. Ak. Wish. Wien, 
Tol. xlvi. p. 32, pL i. ficrs. 9 a-c ; Chapman, 1892, J ourn. R. Micr. 
Soc. p. 750, pi. X. figs. '2 a kb. 

This form in the South of England is chiefly confined to 
the Upper Grault and Chalk-marl. It has also been found in 
the Gault of France and Germany. 

At Swaffham this species is somewhat frequent. 


Spieoplecta, Ehrenberg [1344]. 

Spiroplecta annectens (Parker and Jones). (Fig. 4.) 

Texfularia annectens, Parker and Jones, 1803, Ann. & Mag. Nat. Hist, 
ser. 3, vol. xi. p. 92, woodcut, fig. 1. 

Spiroplecta aniiectens (P. k J.), Chapman, 1892, Joum. R. Micr. Soc. 
pp. 750, 751, pi. si. figs. Za k b. 

Four specimens of this interesting foraminiferon were 
found in the Cambridge Greensand of Swaifham, two of 

Fig. 4. 



J^ircpiecfa anneUuis ^P. A J.). Specimen with imiserial 
outgrowth. X 30. 

which {see fig. 4) show the trimorphous development of the 
teat, being at first spiral^ then biserial, and finally uniserial. 

Gaudeyina, d’Orbigny [1840], 

Gaudryinajiliformis^ Berthelin. 

Gaudryimjiljformk, Berthelin, 1880, Mto. Soc, g^ol. France s6i\ 8 

^5 Ciuipman, 1892, Joum. R. Micr. Soc! 

p, 752, pi. SI. fig, 7. 

This species is well developed and frequent at Swaffham, 
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Qaudryina ^upoideSj d’Orbigny. 

Gnudryma pupMes, d'Orbigny, 1840, M^5m. Soc. geol. France, vol. iv. 
p. 44, pL iv. figs. 22-24 ; Chapman, 1892, Journ. R. Micr. Soc.p. 7o2, 
pi. xi. figs. 8 <55 &; ft. 

Very common at Swaffham. This species is, generally 
speaking, commonest in the Upper Gault and the Chalk- 
marl, It has also been recorded by Vine from Cambridge, 

Qaudryina rugosa^ d’Orbigny. 

Gaudryina riiyosa^ d’Orbigny, 1840, M^m. Soc. France, vol. iv, 
p. 44, pi. ir. figs. 20, 2l; Chapman, 1892, Journ. R. ^ficr. Soc. 
pp. 752, 753, pi. xi. figs. 9a & ft. 

One specimen from Sw-aiSfliam, 

Gaudryina o3sycona, Reuss. 

Gaudryhia oryconay Reuss, 1860, Sitzungab. d. k. Ak. Wiss. Wien, 
vol. xl. p. 229, pi. xii. figs. Sa-c; Chapman, 1892, Journ. R. Micr. 
Soc, p. 753, pi. xii. figs. 1 a & ft. 

This species is separated from Teivtularia turris by having 
a triserial commencement, but in other respects it is nearly 
similar. 

Very common at Swaffham. 

Gaudryina haccaia, Schwager. 

Gaudryina haecata, Schwager, 1866, Novara-Exped. geol. Theil, vol. ii. 
p. 200, pi. iv, fig. 12. 

A somewhat aberrant form, apparently linking G,pupoides 
with G. disptmsa, G, haccata has not hitherto been recorded 
from Cretaceous beds, but is known as a Tertiary fossil, and 
is also found in modern deposits. 

One specimen from Swaffham. 

Gaudryina dispansa^ Chapman. 

Gaudryina dhpansay Chapman, 1892, Journ. R. Micr. Soc. p. 753, 
pL xi. figs. 10 a & ft. 

This species was found at Folkestone in the junction-bed 
of the Gault and also in two of the succeeding zones. 

Two specimens were found at Swaffham. 

Subfamily 

Bulimika, d’Orbigny [1826]. 

Bulimina Orhignyi^ Reuss. 

Bulimina Orhigmjiy Reuss, 1S45, Terstein. bbhm. Kreidef. pt. i, p. 88, 
pL xiii. fig, 74 ; Chapman, 1892, Journ. R, Micr. Soc. p, 754, pL xii. 
fig. 2. 
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Occasional specimens are met with in the Cambridge 
Greensand of Swaffham. 


Balimina obliqiia^ d’Orb. 

Bxdimma obliquo, d‘Orb. 1S40, !Mem. Soc. giSol. France, vol iv. p. iO, 
pL iv. figs. 7, 8 ; Chapman, 1895, Journ, R. Micr. Soc. pp. 754, 755, 
pi. sii. fig. 3. 

Two specimens from SwaflPham. B. ohliqm has also been 
recorded from Cambridge hy G* B,. Vine* 

Bulimina Presli^ Eeuss, 

Bulmina FresU^ Eeuss, 1845, Verstein. bohm. Kreidef. pt. i, p. 38, 
pi. xiii. fig. 72. 

Bulimina irfiatay Perner, 1892, Palseont. Bobemire, no. 1, p. 55, pi. in. 
figs. 4 a-o, 

Bulimina Bresliy Eeuss, Chapman, 1892, Journ. R. Micr. Soc. p. 755, 
pi. xii. fig. 4. 

To this species Perner^s B. injiata evidently belongs, and 
which was obtained from the Cenomanian of Bohemia. 

Very common at Swaffham. 

Bulimina Presliy Eeuss, var. sahulosa. Chapman. 

Bulimina Pj'esliy Eeu^^s, var. sabuhsaj Chapman, 1892, Journ. B. Micr. 
Soc. p. 755, pi. xii. fig. o. 

This variety was found only in zones xii. and xiii. of the 
Folkestone Gault. 

Very common at Swaffham. 

Bulimina MurcMsoniana^ d’Orbigny. 

Bulimina MurcMsomanay d’Orbigny, 1840, M5m. Soc, g^ol. France, 
vol, iv. p. 41, ph^iv. figs. 15, 16 ; Chapman, 1892, Journ. R. Micr. 
Soc, p. 755, pi. xii. tig, 6. 

Btdimim hreviconay Pemer, 1892, Palseont. Bohemise, no, 1, p. 54, 
pi. iv, figs. 1 a, 5. 

Several well-developed specimens with quite smooth- 
surfaced tests (finely arenaceous) were found in the Cam- 
bridge Greensand of Swaffham. This species was also found 
at Cambridge by G. E. Vine. It occurs in the Cenomanian of 
Bohemia^ where it was described as B, hrevicona, 

Bulimina ohtusa^ d’Orbigny. 

BuHmina ohtmOy d’Orbigny, 1840, M5m. Soc. g5ol. France, vol iv. 
p. 89, pL iv, figs. 5, 6; Chapman, 1892, Juum. K. Micr. Soc. pp. 755, 
76e^]^.3di.figs.7«&5. 
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A few specimens were found at S waff ham. It also 

occurred in Gr. R. Vine’s washings from Cambridge. 

Bultmina brevis y d^Orbigny. 

Bulimina brevis^ d’Orbigny, 1840, Soc. g^ol. France, vol, iv. p, 41, 
pi. iv. figs. 18, 14 ; Chapman, 1892, Journ. R. Micr. Soc. p. 756, 
pi, xii. fig. 8. 

A fairly common species at Sw^affham. 

Bulimina affinisy d’Orbigny. 

Bulimina affinisy d’Orbigny, 1839. Foram. Cuba, p. 109, pi. ii. tigs. 25, 
26; Chapman, 1892, Journ. R. Micr. Soc. p. 756, pi. xii. figs. 10 as 
& K 

This form appears_, from the series obtained, to graduate by 
the elongation of the test into S. Orhignyi, 

Common at Swaffliara. 

Pleuiiostouella, Eeuss [1860] . 

Fleur osiomella obtubUy Bertheliii. 

Pleih ostomella obtitsa, Berthelin, 1880, Mem. Soc. geol. France, s4r. 8, 
vol. i. no. 5, p. 29, pL i. figs. 9rt & 5; Chapman, 1892, Journ. R. 
Micr. Soc. p. 767, pi. xii. figs. 13 a & 5. 

This species is well developed and very common in the 
Cambridge Oreensaud of Swaffham. 

Pleurosfomella alternans, Schwager. 

Bleurostomella alternans^ Sch^vager, 1866, Novara-Exped. geol. Theil, 
vol. ii. p. 238, pi. vi. figs. 79, 80; Chapman, 1802, Journ. R. Micr. 
Soc. p. 758, pi. xii. figs. 14 a & 6. 

By the fact of the association of the preceding form with 
P, alternans y and also that the former has a megalospheric 
commencement succeeded by few chambers, whilst the latter 
is microspheric with numerous chambers, one is disposed to 
think that we have in these two so-called species the two 
generations of a single species. 

P, alternans is frequent at Swaffham. 

Family Lageuid®. 

Subfamily LAQBjfriN^, 

Lagena, Walker and Boys [1784], 

Lagena apieulatUy Reuss. 

Laqena apiculata^ Reuss, 1862, Sitzungsb. d. k. Ak. ^Viss. AVien, 
vol. xlvi. p. 319, pi. i. figs, 4-8, 10, 11 ; Burrows, Sherborn, and 
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Bailey, 1890, Journ. B. Micr. Soc. p. 55o, pi. ix. 6, 7, 9-11 ; 
Chapman, 1803, ibid. p. 5S1, pi. yiii. figs. 2a kb and Za kh» 

This species is common at Swaffliam. 

Lagena Jcbvis (Montagu). 

Vermiculmn l^ve^ Montagu, 1803, Test. Brit. p. 524. 

Lagena (MuntagTi), Buitot^s, Slieiborn, and Bailey, 1890, Jouni. 
B. Micr. Soc. p. 555, pl.ix. fig. 3; Chapman, 1893, ibid. pp. 581,582, 
pi. yiii. fig. o. 

One specimen only from the Cambridge Grreensand of 
STvaffham. 


Lagena gracilUma (Seguenza). 

Amphorina graeiUima, Seguenza, 1862, Foram. Monotal. Mess. p. 51, 
pi. i. fig. 37. 

Lagena gracillima (Seguenza), Chapman, 1893, Joum. B. Micr. Soc. 
p. 582, pi. ^iii. fig. 6. 

One specimen from SwaflFham, 


Subfamily NoDosAitzmjs. 

Nodosaria, Lamarck [1816]. 

4’0'Wg»J (182«]- 

Nodosaria {Glandulina) Tiumilis^ Homer. 

Fodosaria Jmmilis^ Burner, 1841, Yerstein. norddeutsch. Kreide, p. 95, 
pi. XT. fig. G j Chapman, 1893, Joum. R. Alicr. Soc, p. 685, pi. viii. 
tig. 18. 

Two specimens from Swaffham. 


Fodosaria [Glandulina) mutabilisy Eeuss. 

Glandulina mutahiliny Beuss, 1662, Sitzungsb. d. k, Ak, Wiss. Wien, 
Tol. xlyi. pp. 58, 91, pi. v. tigt.. 7, 8, 10. 

Isodomria {glandulina) mutahilis, Beuss, Cliapman, 1893, Joum. B, 
Micr. Soc. p. 585, pL yiii. tigs. 19, 20. 

Four specimens were found at Swaffham. 


Hodosaria [Glandulina) cylindraceay Eeuss. 

dsfodomria {Glandulina) eglindracea, Beuss, 1845, Yerstein. bohm, 
Breidef. pt. i. p. 25, pL xiii. fi^. 1, 2 ; Chapman, 1893, Joum. R, 
Micr. Soc. pp. ^5, 586, pi. yiii. fig. 21. 

One specimen from Swaffham. 
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Nodosaria {Dentalina) expansa^ Eeuss. 

Bentalina eayansa, Reuss, 1860, Sitzungsb. d. k. Ak. Wiss. 'VMen* 
vol. xl. p. 188, pi. iii, fig. 4. 

Nodosaria {Bentalina) expansa. Reuas, Ckapman, 1893, Joiu'n. R. Micr. 
Soc. p. 580, pi. viii. fig, 24. 

The specimens from the Cambridge Greensand are frag- 
ments, and, in fact, no perfect specimen of this form has ever 
been recorded, owing, no doubt, to the slight surface-attach- 
ment between each segment. 

Two specimens from Swaffham. 

Nodosaria {Dentalina) farcimen^ Reuss (Soldani). 

Bentalina farcimen^ Reuss, 1861, Bullet, de TAcad. roy. Belg. 2, 
vol. sv. p. 146, pi. i. fig. 18. 

Nodosaria {Bentalina) fa^'cwien, Soldani sp., Chapman, 1893, Journ. R. 
Micr. Soc. p. 587, pi. viii. fig. 2*5. 

This species is undoubtedly the commonest Nodosarian 
form in the Cambridge Greensand. In the Gault of Folke- 
stone N. farcimen was found only in the upper part. 

Common in the Cambridge Greensand of Swaffham, 

Nodosaria {Bentalina) soluiay Eeuss. 

Bentalina soluta, Reuss, 1851, Zeitschr. d. deutsch. geol. Gesellsch. 
vol. iii. p. 60, pi. iii. figs. 4 a 5. 

Nodosaida (Bentalina) soluta, Reuss, Chapman, 1893, Juurn. R. Micr. 
Soc. p. 687, pi. viii, fig. 26. 

One imperfect specimen from Swaffham. 

Nodosaria {Bentalina) gracilis^ d’Orbigny. 

Bevdalina gracilis, d’Orbigny, 1840, M^m. Soc. g6ol. France, vol, iv. 
p. 14, pi. i. fig 5. 

Nodosaria (Bentalina) gracUis, d’Orbigny, Chapman, 1893, Joum. R. 
Micr. Soc. pp. 587, 588, pi. viii. fig. 29. 

One specimen from Swaffham. 

Nodosaria {Bentalina) Lorneiana^ d’Oi‘bigny. 

Bentalina Lorneiana, d.*Orbigny, 1840, M5m. Soc. g^ol. France, vol. iv. 
p. 14, pi. i. figs. 8, 9. 

Nodosaria (Bentalina) Lorneiana, d’Orbigny, Chapman, 1893, Joum. 
R. Mcr. Soc. p. 588, pi, viii. figs. 30, 31. 

Two specimens of this form occurred at Swaffham. 

Nodosaria {Bentalina) pauperata^ d’Orbigny. 

Bentalina panperata^ d'Orbigny, 1846, Foram. Foss. Vienne, p. 46, 
pi. i. figs. 57, 58, 
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KoJosaria (Dentalma) pauperata, d'Orbigny, Chapman, 1893, Journ. 
K. !Micr. Soc. p. 588, pi. viii. fig. 32. 

One well-grown individual was found in the Cambridge 
Greensand at S waff ham. 

Fodosaria {Deiitalina) consohrina^ d’Orbigny. 

* Dentaliaa coyisohrina^ d’Orbigny, 1846, Foram. Foss. Vieime, p. 46, 
pi. ii. figs. 1-3. 

Kodosaria {Dentalina) cunsohnna^ d’Orbigny, Chapman, 1893, Juaru, 
E, Micr. Soc. p. 588, pi. viii. %. 33. 

Bare at S waff ham. 


Kodobaria [Denialiua) Itgiunen^ Ileuss. 

Xodosaiia (Dentalma) legumeiiy Reuss, 1845, Yerstein. bohm, Kreidef. 
pt i. p. 28, pi. xiii. figs. 23, 24; Chapman, 1893, Journ. R. Micr. 
See. p. 589, pi. viii. fig. 37. 

The Cambridge-Greensand specimens are rather small, 
but they are not uncommon at S waff ham. 

NodoBaria {Dentalina) Roemeri^ Neugeboren, 

Dentalma Roemeri^ x^eugeboren, 18^56, Denksclir. d. k. Ak. Wiss. Wien, 
\oL xii. p. 82, pi. ii. fi|is. 13-17, 

Kodasariu {Dentalina) Roemen^ Xeugeburen, Chapman, 1893, Journ. 
B, Micr. Soc, pp. 589, 590, pi. viii. fig. 33. 

Good typical specimens are frequent at Swaffharn, 


XoJosurla {Dentalina) communis^ d’Orbigny. 

Sodosaria {Duntalma) commtaiiSf d’Oibijjny, 1820, Ann. ScL Nat. 
^ol. lii. p, 254, no, 35 ; Chapman, 1813, Sburn. B. Micr, Soc. p, 590, 
pi. ix* fig. 1. 

This species was recorded by Vine from Cambridge. It is 
not a common form at S waff ham. 

Xodif&aria {DentaUna) inucronaiciy Xeugeboreu. 

Dentalina mucromtaf Neugeboren, 1856, Denkschr. d, k. Ak. Wisa. 

Wien, voi. xii. p. b3, pi. iii. figs. 8-11. 

Xodasaria {Dentalina) mutronataj Neugeboren, Chapman, 1893, Journ. 
B. Micr. Soc. p. 590, pL ix. fig. 2. 

One specimen only %vas found at Swaffharn. 

Nodosaria {Dentalina) raribtriata^ Ghapraaii, ^ • 

Xodoearia {Dentalina') raristriata. Chapman. 1893, Journ. R. Micr, 
Soc, p, 501, ph ix. fig, 4. 

A single specimen was found at Swaffharn. 
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Nodosaria perpusilla^ Chapman, 

Nodosaria perpusiUa^ Chapman, 1893, Journ. E. Mier. Soc. p, o91, 
pi. ix. fig. 6. 

Two specimens were found at SwafFham. 

Nodosaria tuhifera^ Reuss. 

Nodosaria tithifera^ Eeuss, 1862, Sitzungsb. d. k. Ak, Wiss. Wien, 
Yol. xlvi. p. 37, pi. ii. fig. 4. 

Nodosanu (Bmtalma) tvhifera^ Eeii.'-s, Chapman, 1893, Joiirn. E. ]Micr. 
Soc. p. 592, pi. ix. fig. 11. 

One specimen occurred at Swaffliam. 


Nodosaria Zippei^ Reuss. 

Nodosaria Zippei, Eeuss, 1845, Verstein. bbhm. Kreidef. pt. i. p. 25, 
pi. viii. fios. 1-^. 

Nodosaria U}entalina) Zippei. Eeuss, Chapman, 1803, Journ. R. Mier. 
Soc. p. 5^, pL Lx. 6^. 12. 

Two rather small specimens were found at Swaffham. 


Nodosaria paupercula^ Reuss. 

(Fig. 5, abnormal specimen.) 

Nodosaria paupercula, Eeuss, Yerstein. bohm. Kreidef. pt. i. p. 26, 
pi. xii. fig. 12. 

Nodosaria{Dmtnlma) pavpercula^ Eeuss, Chapman, 1893, Jojj^n. E, 
Mier. Soc. p. 593, pi. ix. figs. 13, 14. 

One of tlie specimens from the Cambridge Grreensand of 


Bg.5. 



Nodojsaria paaperculaf Eeuss* 

Abnormal specimen. X 30. 

Swaffham, consisting of three segments in a series, has a full- 
sized segment fused to the side of the shell (fig. 5) . 

This species is here well grown and frequent. 

Ann^ & Mag* N Hist* Ser. 7. VoL iii. 5 
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Nodosaria Fontannesi^ Berthelin. 

Dentdlina Fmifannesij Bertlielin, 1880; Soc. g^oL France, s^r. 3, 
yol. i. no. 5, p. 42, pL ii. fig. 14. ^ ^ 

2^odosanu (Dentalitia) Fonfa/inesij Berthelin, Chapman, lb9o, Journ. 
E. Micr. Soc. p. 593, pi. ix. fig. 15. 

Eare at SwafiPham, 

Nodosaria obscura^ Eeuss. 

Kodosaria obscura^ Eenss, 1845, Yerstein. hohm. Kreidef. pt. i. p. 26, 
pi. xiii. figfa. 7-9. 

Nodosaria {Benfalina) dbscnira, Eeuss, Chapman, 1803, Joum. E. Micr.^ 
Soc. pp. 503, 504, pi. ix. 11^. 16. (N.B. — The numbers 15 and 16 ot* 
the preceding aiid this species should be transposed on pi. ix.) 

Two exceptionally large specimens were found at Bwaffhain. 
Nodosaria ienuicosta^ Eeuss, 

Nodosaria temncosta, Eeuss, 1845, Yerstein. bohm. Ereidef. pt. i. p. 25, 
pi. xiii figs. 5, 6; Chapman, 1898, Journ. E. Micr. Soc. p. 594, 
pi. ix. figs. 19, 20. 

This species is rare at Swaffham, 

Nodosaria prmnatica^ Eeuss. 

Nodosaria primafica^ Eeuss, 1860, Sitzungsb. d. h. Ak. Wiss, Wien, 
yol. xl. p. 180, pi ii. fig. 2 5 Chapman, 1893, Joum. E. ]Micr. Soc. 
pp. 594, o9o, pi ix. fig. 21. 

Eare and small at Swaffham. 

Nodosaria orthopleura^ Eeuss. 

Nodosaria orthophura, Eeuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
Tol. xlvi. p. 89, pi. xii. fig. 5 ; Chapman, 1893, Joum. E. Micr. Soc* 
p. 595, pi. ix, figs. 22, 23, 

Two fragments only from the Cambridge Greensand of 
Swaffham. 

VIIL — The Land Isopoda of Madeira, 

By Canon A. M. NoRitAN, M.A., D.G,L,, LL.D., F.E.S., &c. 

[Plate YL figs. 1-4.] 

DUElEa a visit to Madeira last year I collected a few Crus- 
tacea Isopoda Terrestria. M. A, Dollfiis has kindly examined 
for me some which 1 was unable to determine, and among 
them he found one species which he regards as new.” As 
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this species nrnst be described, I propose along with that 
description to give a list of the other species as yet known to 
inhabit Madeira. 

Ligia italica^ And. & Sav. 

Among rocks about high-water mark ; common. 

ArmadilloniRCiis tuberculatus^ A. Dollfus. 

1889. Annadillmiscus tulercidatus, A.. Dollfus, “ Liste suppl^Smentaire 
d’Isopodes des Azores, Hevue Biol, du France, p. 392. 

Two specimens of this species recently described from 
types procured by Lieut. Chaves in the Azores were found 
by me among stones below high-water mark at Grorgulho, 
near Funchal. 


Lucasius scitiiSj Budde-Lund {=^PorceUio scitiis, Budde- 
Lund) . 

Two specimens from Madeira are in LTljanin’s collection 
{fde Budde-Lund) . 


Lucasius Kormaai^ A. Dollfus, sp. n. (Ph VI. figs. 1-4.) 

This new species has been submitted to M. A. Dollfus, who 
has decided that it is not described, and has sent me the 
following description, together with the figures which illus- 
ti'ate it ; — 

“ Body oblong, not broad, moderately convex, covered 
with granulations, especially on the earlier segments ; dorsal 
surface finely setiferous throughout. Cephalon having the 
lateral frontal lobes rounded; central lobe well developed, 
triangular, rounded, the summit blunt. Epistome a little 
convex, but without any true median tubercle. Eyes with 
fourteen ocelli. Exterior antennae equalling the length of 
half the body ; the flagellum almost as long as the preceding 
joint, its first articulation half as long as tlie terminal. Poste- 
rior margin of the peraeon having a slight lateral sinuosity at 
the sides. Pleon with the lateral processes well developed ; 
the first pleopods in the male with the esopodite broader than 
long and somewhat obtuse. Pleotelsoii much longer than 
broad, with the sides slightly incurved and the extremity 
subobtuse. Uropods having the basal joint one third shorter 
_;han the pleotelson ; exopodite lanceolate, short ; endopodite 
reaching to or very slightly extending beyond the end of the 
pleotelson. 

' ♦ erafe 
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Colour pale, ’witli two longitudinal brown bands passing 
down the middle and two other bands on each side ; uropods 
light red. 

Length 6 milHm.j breadth 2*8 millim. 

The form of the pleotelson and the absence of any true 
tubercle on the epistome lead us to regard this little species as 
a Lucasms^ notwithstanding that the relative length of the 
antennae shows more approach to Porcellio (sensu stricto). 
It differs from Lucanius scitus^ B.-L., which is also found at 
Madeira, in the longer antenna, the greater development of 
the median frontal lobe, the form of the pleotelson, and the 
general coloration, which is particularly characteristic.” 

The locality in which this species occurred was the Ilheo 
dos Embarcadouros, the islet at the eastern extremity of 
Madeira. This rocky islet has a most remarkable vegetation, 
being the home of a large number of pretty-flowered crassi- 
folious plants. It is, moreover, the only known locality for 
three interesting varieties of land-mollusca — Heliw eruhescejiSj 
Lowe, var. advenoides, Paiva, Helta) polymorphaj Lowe, var. 
irrasaj Lowe, and the recently described Helix Watsom\ 
J. Y. Johnson*. This last beautifully sculptured Helix 
belongs to the group which includes Helix tiarellay Webbe, 
once living in most extraordinary profusion in Madeira, as 
evidenced in tbe fossil deposit at Canicjal, but now rare. It 
is a question whether this and other allies should not be 
united under the name iiarella^ for although they do not 
intermingle either in locality or form, the remarkable sculp- 
ture is nearly alike in all. By a parity of reasoning to that 
which led Wollaston to unite a number of local forms as 
varieties under the name E. polymorpha^ the species to which 
I refer might be aggregated under H tiarella. I rediscovered 
tbe shell now named H, Watsoni in an extremely limited 
area of a few square yards only. Not being able to name 
the form, I showed it to ray friend Mr. J. Y. Johnson, the 
eminent naturalist on the island. He recognized it, and 
brought out from his stores two or three specimens which had 
been found by Signor Moniz on the Ilheo dos Embarca- 
douros many years before, Mr. Johnson told me that 
Signor Moniz had no recollection of the exact spot on which 
he had taken it, and although it had been subsequently 
sought for by Signor Moniz and other friends of Mr, Johnson, 
it had not been again found. It was my good fortune during 
the two hours I spent on the islet not only to procure in 
plenty the species I had gone there to seek, and which are 

* ^^Description of Sdix Wataoni, n. ep., ffom Madeira,” by J. Y, 
Johnson!^ Journal of Concbology, vol. viii. 1897, p. 429. 
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in abundance, but also to meet with this little Helios and the 
Lucasius which is here described. My rediscovery of the 
II. tiarella ally led to its description by Mr. Johnson under 
the name Helix Watsoni. 

Metoponorthus sexfasciatus^ Budde-Lund, 

I procured two specimens, which Dollfus, from their im- 
perfect condition, doubtfully refers to this species, which had 
been previously found in Madeira by Dr. H. Bronniche. 

Porcellio maculipeSy Budde-Lund. 

This has been taken twice in Madeira, and is unknown 
elsewhere. I did not meet with it. 

Porcellio Icevis^ Latreille. 

Very abundant in the neighbourhood of Funchal, especially 
in gardens and among bananas. 

Porcellio dilatatus^ Brandt. 

Specimens aie in Dollfus’s collection which weie found by 
Dr. Nodier. 

Eluma purpurascensj Budde-Lund. 

This species is remarkable on account of its simple eye- 
lenses. I met with it up to heights of between 2000 and 
3000 feet. Its range extends throughout the Madeiran 
province, it having been found both in the Canaries and 
Azores. It has also been met witli in Portugal and Spain, 
and at Charente, Prance j but of this last locality Dollfus 
wiites : — oh il a certainement introduit.” 

Armadillidium vulgare^ Latreille. 

Very abundant round Funchal. 

Armadillidium tigru^ Budde-Lund. 

Taken by Metschnikoff in Madeira and not kuowu else- 
where {Budde-^Lund) . 

Armadillidium granulatmuy Brandt, 

A specimen taken by Dr. H. Bionniche {Budde-Lund), 
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We thus have twelve Land Isopoda as known in Madeira. 
Such a list must be far from complete ; and I trust that this 
short notice may lead others to investigate this portion of the 
Madeiran fauna* The I^Iadeiran group is rich to a most 
remarkable degree in Land Molluscaj and it may prove to be 
so in Land Isopoda. With the exception of Lucasius Nor^ 
mani all the species I myself met with were collected^ close 
to Funchal. The whole of the rest of Madeira remains to 
be explored, and I am not aware that any carcinologist has 
even so much as set foot upon the islands of the Desertas and 
Porto Santo, which are so rich in Mollusca peculiar to them. 

There are two remarkable features with respect to the Land 
Mollusca of the Madeiran Islands — first, that, as a rule, each 
form has a peculiarly restricted range in the islands, and, 
secondly, that out of 176 species, as recorded by Wollaston, 
only 25 occur in Europe. 

The first of these features may be found to be paralleled 
hereafter among the Isopoda ; but as regards the second, out 
of the twelve Isopoda in the preceding list, seven are Euro- 
pean and only five are not so. However, it must be remem- 
Dered that the species hitherto found have been mostly met 
with in the immediate neighbourhood of the seaport and from 
the most likely part of the island to contain introduced 
species. Of the five which are not European, Armadillo^ 
niscus luherculaim inhabits the Azores, while Armadillidtum 
iigrisj ForcelUo macuUpeSy Lucasius scitus^ and Lucasius 
Normani are, as far as is yet known, peculiar to Madeira. 

The Land Isopoda have been more sought for in the Azores 
and Canaries than in Madeira, and thus from the former 
group of islands twenty species are known and from the 
latter nineteen. 

EXPLANATION OF PLATE VL Fms. 1-4. 

Fig, 1. Lucasius Kormwii, A. DuUfus, sp. n. Head and first segment of 
perseon. 

Fig, 2. Ditto. Head seen from below. 

Fig, 8. Ditto. Fifth segment of pleon, pleotelson, and uropoda. 

Fig, 4. Ditto, First pleopod of the male. 

IS . — British Laud Isopoda, 

By Canon A. M. Norman, M.a., D.O.L , LL,D., F.E.S., &c. 

[Plate YL 6-12.] 

Since the publication of Bate and Westwood’s ^ History of 
British Sessile-eyed Crustacea,’ 1869 the following papers 

* Dated 1868, but tbe last purt, which included tbe Land Isopoda, 
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have been published in which reference is made to the Land 
Isopoda: — 

(1) Stebbing (Eev. T, E. B.). — “ On a Crustacean of the 

Genus Zia^^ Ann. & Mag. Nat. Hist. ser. 4, vol. xi, 
(1873). 

(2) Noeman (Eev. A, M.). — ^^Note on the Discovery of 

Ligidium agile^ Persoon, in Great Britain,” Ann. & 
Mag. Nat. llist. ser. 4, vol. xi. (1873). 

(3) Parfitt (E.). — The Fauna of Devon. — Part IX. 

Sessile-eyed Crustacea,” Trans. Devon. Assoc. Sci. 
Liter. & Art, 1873. 

(4) Eobertson (David) . — “ Cat. Amphipoda and Isopoda of 

the Firth of Clyde,” Trans. Nat. Hist. Soc. Glasgow, 
vol. ii. 1888, pp. 9-99. 

(5) Scott (Thomas). — The Land and Freshwater Crus- 

tacea of the District around Edinburgh,” Proc. E. S. E. 
vol. xi. 1890-91, p. 75. 

(6) ScHARFF (E. F.). — The Irish Wood-lice,” Irish Natu- 

ralist, vol. iii. 1894, pp. 4-7 & 25-29. 

(7) Stebbing (Eev. T. E. E.). — “ Notes on Crustacea,” 

Ann, & Mag. Nat. Hist. ser. 6, vol. xv. 1895, p. 22. 

The most important publications on the Continent, as 
bearing on our fauna, which have been published since Bate 
and Westwood, and which should be consulted by a naturalist 
taking up the study of the Land Isopoda, are ; — 

(8) Budde-Lund (G.) . — ^ Crustacea Isopoda Terrestria.’ 

Copenhagen, 1885. 

(9) Dollfus (A.). — Tableaux synoptiques de la Faune 

Franqaise. — ^Le Genre Armadillidium^’^ Feuille des 
Jeunes Naturalistes, s€r. iii. 1892 (separate copy). 

(10) Dollpus (A,). — Tableau Iconographique des JPhiloscia 

d’Europe,” Feuille des Jeunes Naturalistes, s4r. iii. 
1897. 

(11) Sars (G. 0.). — ^ Account of the Crustacea of Norway.’ 

Vol. ii. Isopoda. Bergen, 1896-99. 

The publications of M, A. Dollfus are very numerous ; I 
have referred only to those which are most likely to be useful 
in determining species which may be found new to the British 
fauna. Sars, in his truly beautiful and invaluable work, fully 
illustrates the species of Norway, including eight species 
which have not yet been met with in our islands. 

My object in this short paper is to draw attention to the 
Land Isopoda in the hope that naturalists may be induced to 
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look after the much neglected woodlice. Only one naturalist 
in our islands has ever worked at them^ and that was the late 
Professor Kinahan, of Dublin, and in his case death pre- 
maturely cut him off when he had only for a short time 
investigated this group. 

Dr. fcScharff (6) has lately published a list of the Irish, and, 
indeed, of all British species known to him ; but Mr. Stebbing 
is the only naturalist who has increased Kinahan’s record. 
He has added three species ; in the following notes I include 
a fourth. 

I only repeat here in exceptional cases localities which are 
given by Kinahan or Bate and Westwood. 

Ligia oceanicay Linn^. 

I have found this species to be generally distributed round 
our coasts from Shetland to Cornwall. 

higidium hypnorum^ Cuvier. 

1792. hypnomnij Cuvier, Journ. d’'Hist. nat. ii. 19, i. it. 28. 6 
(sic fide Budde-Lund). 

1793. Onisctis agilk^ Persoon, Panzer, German Faun. ix. 24, a 

1833, Liffidium Fersoonii^ Brandt (F. A.), Oonspec. Mon. Crust. 

Oniscod. p. 12, pi. iv. figs. 6, 12, 

1841. Zia agUis^ Koch, Deutschlands Crust. Heft xxxi. pis. xxii., sxiii, 
1853. Ligidum Fenonii, Lerehoullet, M6m. Cm&t. Oloport. de Stras- 
bourg. p. 14, pi. i. fig. 1, nl. ii. figs. 20-31. 

18o9. Ligidium Fenmi, iLinalian, “Analysis of certaiu Genera of 
Terrest. Isop.,'” Xat. Hiot. Be^iew, vob 'iv. p. 27-5, pi. xxi. fig. 14, 
pi. xxii. fig. 9. 

1873. Zta Sau7idersnf Stehbing, Ann. & Mag. Nat. Hist. ser. 4, vol. xi, 

p, 286. 

1873. Liijidium agile, Norman, ibid. p. 419. 

3885. Ligidium hgpiiorum, Budde-Lund, (8) p. 254. 

1898. Liyidhwi hgpuorim, G. 0. Sal's, (11) p. 158, pi. Ixxi. 

Ltgidiuhi must be sought for in damp places. Rev. T. R. R. 
Stebbing has found it near Copthorn Common, Surrey. 

Genus Haplophthalmus, Schobl, 1861. 

Haplophthalmus danicus^ Budde-Lund. 

1S71. Saphplithalmus eUgans, Budde-Lund, Danmarks isopode Lands- 
ki-eb-dTr, Natnrhitot. Tidssk. 3 Etekke, \ ol. vii. p. 228 {not M, degam 
Schubi). ^ 

lb79. Maphphthahmis danicusj Budde-Lund, Prospect, generumspecie- 
rumque Crust. Isop. terrest. p. 9. 

1881. Majtlojihthaimits Jl€iigu,y^^eheT, Einige neue Isopoden Nieder^ 
landschen Fauna, Tijdschr. d. Ned. Diert Vereen, voi, v. p. 192 
ph T. figs. 7-9 (not Itea Me?igiii Zaddach). * 

IS&'i. Baj^ophthalnvm danicus, Budde-Lund, (8) p. 250, 

1898. Ei^l^hihaitnus daniem, G. O. Stirs, (11) p. 168, pl.lxxiv. fig. 2. 
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t have found this pretty little species in iny garden here 
(the Red House, Berkharasted, Herts). It occurs in com- 
pany with Trichoniscus Q^oseus in a cool greenhouse. The 
genus is allied to Trichoniscus, The species may be recog- 
nized by its simple eyes and the longitudinal series of tubercles 
which pass down the body. 

Other specimens in my collection are from Denmark 
{Copenhagen Mus,), It has also been found in Norway, 
Holland, and France. 

A near ally, H. Mengii^ Zaddach, which is known to have 
a wider distribution, may be found in Q-reat Britain, It is 
distinguished from its ally by having six longitudinal finely 
crenulated ribs passing down the body, instead of the rows of 
tubercles, and by the peculiarity of having two very prominent 
ribs on the back of the third segment of the pleon. 

These species are admirably figured in Sars’s beautiful 
w’ork now in course of publication — a work which no carci- 
nologist studying the Isopoda can do without. 

Trichoniscus pusillus^ Brandt. 

Philourgria celer and P. riparia of Kinahan are synonyms. 
This little species appears to be widely distributed in our 
islands. My specimens are from the counties of Durham, 
Northumberland, and Herts, and from Connemara, Ireland, 
I also have it from Denmark {Copenhagen Musi), Mr. T. 
Scott (5) finds it about Edinburgh. Exeter {Parfiti) ; Oum- 
brae, Scotland {D, Rohertsoni). 

Trichoniscus vividuSy Koch. 

This is Philourgria vivida^ B. & W. Taken by Kinahan 
under stones and moss on hills at Portland, co. Waterford, 
I am not aware that it has since been found in our islands. 

Trichoniscus roseuSy Koch. 

This is the Philourgria rosea of Kinahan. I have found 
it near Torquay and in my garden here. Mr. T. Scott 
records it from Tarbert on Loch Fyne, and Dr. Schaiff has 
taken it at Dublin and received it from Ballydiider, co, Down. 

Onisem asellusy Linne. 

This is also O.fossory B. & W- It is found everywhere. 

Philoscia muscorumy Scopoli. 

Widely distributed. 
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Philoscia Oouchiiy Kinahan, 

188p5. Ligidium Coucliii^ Budde-Limd, (8) p. 257, 

188p5. Philoscia longicornis^ Budde-Lunde, (8) p. 221. 

1&07. Philoscia Couchii, Dollfus, (10) p. 5 (separate copy), pi. i. 
fig. 1 a-c. 

This species would seem to be entirely confined to the 
immediate neighbourhood of the sea. Salcombe, Devon 
(^. M. X) ; ileadfoot, Torquay {Stebhing). 

Its distribution has been found to be very estensive, 
ranging southwards along the continent of Europe, in the 
Mediterranean both on northern and southern coasts, in the 
Black Sea at Sebastopol, in the Azores and Canaries. 

Platyarthrus Iloffmannseggii^ Brandt. 

Salcombe, Devon; Cheddar Cliffs, Somerset ; garden, Red 
House, Berkhamsted, Herts {A. M, X) ; Ide, near Exeter 
(Parfiit) ; Torquay {titebhiny). Leixlip, co. Dublin, Lismore^ 
CO. Waterford, and Glengarriff, co. Cork [Scharff)^ Banff, 
Scotland {Thomas Edward^ see 6). 

Meioponoi'tkus pruinosus^ Brandt. 

Bummoor, co. Durham ; Berkhamsted, Herts {A. 2L X) ; 
Exeter {Parjtt)} Banff, Scotland {Thos. Edward). 

Budde-Lund unites with it Porcellio macidicornis^ Koch, 
P. fro7iialiSj hereh., Porcellionides Jiavo-vittatus, Miers, and 
with ? before them Porcelho iruncatusy M.-Edw., P, Zealand-- 
White, P. immaculatusy Fitch, and Porcetlionides Jekkity 
Miers; and to this long li'st of synonyms is added P. 8wam- 
merdamiiy Aud. & Sav, It is very widely distributed, ex- 
tending to Palestine, Madagascar, Sicily, North Africa, and 
the Canary Islands. 

ihtoponorthus cingendus, Kinahan. 

This h Porcellio cfngendusy Kinahan. Salcombe, Devon 
(A. M. A.). Mr. Stehbing has also found it in South 
Devon, ^ Dr. Schai^ff says : — In the mountainous districts 
ot Dublin, Wicklow, and Cork, and also on the coast of 
Kerry, and on the Arran Islands it is common.’’ Dollfus 
lecords it from France and Spain. 

Porcellio scahery Latreille. 

Abundant everywhere. 
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Porcellio Icevis^ Latreille. 

I am not aware that this species has been taken in our 
islands by anyone since Kinahan procured it in Kent and at 
Dublin, and writes common everywhere in moist places, 
especially in stables and litter, among grass at bottom of 
walls ” ; but Scharff nevertheless speaks of it as a rare species 
in Ireland, only found as yet in Kinahan’s habitat. 

PorcelUo pictus^ J. F. Brandt. 

Cooper’s Hill, near Cheltenham {A. IT. N,) ; near Exeter 
(Paiifitt). Between Leith and Portobello (T. Snott) ; Ayr- 
shire (Z). A. Boyd) ; Banff (T. Edward), This species may 
at once be recognized by its mottled body and black head, 

PorcelUo dilatatuSj J. F< Brandt. 

Headley, Surrey, and Ventnor, Isle of Wight {Stehbing), 

Gylisticus convexus^ De Greei% 

1778. OnkcuB convexus, De Greer, Ins. vol. viL p. 553, pi. xxxt. 
fig. 11. 

1863. PorcelUo armadilloides^ Lereboullet, M4ni. Crust. Oloport. de 
Strasbourg, p. 65, pi. i. fig. 18, pi. iii. figs. 88-94. 

1869. PorcelUo armaMloideSf Bate and Westwood, vol. ii. p. 485. 

Portland, Dorset; Berkhamsted, Herts {A, J/. W). 
Salisbury Craggs, Edinburgh ; Lanarkshire ; Rothesay 
(jP. BcqU,^ 5) . Under stones in a disused quarry at Leixlip, 
CO, Dublin {Scharff^ 6), Kilwinning, Scotland {John Smithy 
fide Robertson^ 4) . 

Armadillidium vulgarCy Latreille. 

Probably occurring throughout the British Islands, but 
more abundant in the south. Dr. Scharfi' states that it has 
not yet been found in the west of Ireland. 

Porcellidium nasattimj Budde-Lund. (PL VI. figs. 5-S.) 

1885. Porcellidium iiasatum, Budde-Lund, (8) p. 51. 

189^. Porcellidium msatum, DoUfip, (9) p, 10, %, 12. 

1895. Porcellidium nasatum, Stehbing, (7) p. 23, 

Body shining, denselj^ and finely punctated, smooth cen- 
trally; sides with series of depressed, wavy, elongated 
tubercles, more clearly seen in adult specimens, but may be 



76 


Canon A. M. Norman on 


traced in the young Head with depressed region of the 
prcsepistome not large, but its central process greatly pro- 
jrcting in the form of a conspicuous quadrangular lobe, bent 
upwards distally, and extending forwards far beyond the 
lateral lobes. Antennae with the joints of the flagellum sub- 
equal in length. Telson or pleotelson much longer than wide, 
tapering with concave sides to an obtusely rounded extre- 
mity. Uropods having the exopodite much longer than 
broad ; endopodite slender and straight, not so long as the 
exofodite. Colour grey or somewhat plum-coloured, marked 
on each segment with three or five pale spots ; more rarely 
uniformly grey. 

Length 15 millim., breadth 7 milHm. 

The Rev. T. R. R. Stebbing has recorded this species 
from Leigh Woods, near Clifton, and Tunbridge Wells. I 
myself took it at Cheddar Cliffs, Somerset. Other specimens 
in my collection are from Bayonne (A. 31, N. 1880), Biarritz 
(A, J)oUjiis)j Rome {Copenhagen Mus^, 

ArmadilUdium depressum^ J. F. Brandt. (PI. VI. figs. 9-12.) 

1880. ArtnadilMium depressunif Brandt, in Brandt and Katzeburg, 
Arznei : Thia'e, vd. ii. p. 82, pi. xiii. figs. 4, 5, 6, 0, D. 

1833. ArmadilMimn depressum, Brandt, Conspec. Monog. Crust. 
Chnscod. p. 24. 

1885. ArmadiUidnm dep7*emim, Bud de-Lund, (8) p. 63. 

1692. AmmdilUdium depreman^ A. Dollfus, (9) p. 17, fig. 25. 

1^95. AnnadilUdhim depresmm^ Stebbing, (7) p. 22. 

Body shining, densely punctated; a seiies of depressed, 
elongated, wavy, obliquely placed tubercles are on each side 
ot the segments at some distance from the centre ; these 
tubercles are often obscure, and alwajvS most evident on the 
earlier segments ; between these rows of obscure tubercles 
the centre of the segments is usually smooth, but below them 
the sides bear scattered granules. Head with the depressed 
legion of the prcsepistome extended considerably forwards in 
the central portion, forming a wide and conspicuous upturned 
lobe, the sides of w'hich are oblique and form a sharp angle at 
their union with the upward sweep of the lateral processes, 
which do not reach nearly so far forward as the central lobe. 
Fir.st segment of the perseon expanded in front and extending 
beyoiid the head. Flagellum of the antennae with the two 
joints of equal length. Pleotelson slightly longer than wide, 

♦ These tubercles are similar in character to those of A, depression ; 
but whereas in that species the flattened tubercles are more pronounced 
than in this, especially on the first two segments, in A, nasaiitm they are 
less pronouncea, but more equal on all the more posterior segments. 
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the sides scarcely incurved, the extremity truncated. Uropods 
having the exopodite as broad as long ; the endopodite rather 
shorter. Colour uniformly greyish-lead or marked with spots 
or dashes of sulphur-yellow. 

Length 17 millira., breadth 9 millim. 

The Eev. T. E. E. Stebbing has found this species at 
Shirehampton, near Bristol, and il. A. Dollfus has specimens 
which were collected by Mr. Miers at Clifton. 

Specimens in my collection are from Italy {Gopenhapen 
Mus.) and Cap d’ Antibes, Eiviera (A. DoUfm). 

The occurrence of this species in our islands is of much 
interest, as it was before only known in the south of Europe. 
A. nasatum is found in France ; in that countrj’’ it occurs 
abundantly in dry and sandy places in the south, but 
becomes scarce northwards. It has also quite recently been 
met with near Hamburg by Michaelsen. There is a possi- 
bility that A, depressum may have been introduced, since as 
yet it has only occurred within a few miles of the seapoii: of 
Bristol ; but this cannot have been the case with A, nasatum^ 
for it has been found in three distant localities, and no more 
unlikely place for an introduced species could be found than 
tufts of vegetation growing in the chinks of the great wild 
rocks which form the magnificent scenery of Cheddar OliflFs. 

As my friend M. A. Dollfus’s admirable paper on the 
Armadillidia of France is not easily accessible to English 
students, I have ventured to reproduce here his figures illus- 
trative of two of the recent additions to our fauna. Haplo^ 
phthalmus danicus will be found figured in Sars’s work. 

In order to show the distribution of our known species in 
Northern Europe, and also to indicate others which may 
possibly hereafter be added to our fauna, I give the following 
Table of Distribution (p. 78). 

In the first six columns all species are recorded which are 
known in those countries ; columns seven and eight are only 
given for the purpose of showing a partial extension of range 
of the species in the preceding columns. The Land Isopoda 
rapidly increase in numbers towards the south of Europe. 
M, A. Dollfus has recorded no less than seventy-eight species 
as inhabiting France and sixty-nine as found in iSpain. 

All the species under Norway are fully and admirably 
figured in Sars’s beautiful work already referred to, as are 
also some species which he has reason to hope may yet be 
found in Norway — Ligidium hypnorum^ Tnckoniscus roseus^ 
Platyarthrus Haffmannseggii^ PorGellio Icevls^ and Arma^ 
dillidium opacum. 
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Distrilution in Korthrn Europe of Crustacea Isopoda Terrestria. 
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EXPLANATION OF PLATE TI. Fiofi. 5-12. 

Fig, 5. Armidillidhim msatum, Badde-LunL Anterior maim of head. 
Fig, 6. Ditto. Last segment of pleon, pleotelson, and uropods. 

Fig. 7, Ditto. Uropod, 

Fig, 8. Ditto, Endopodite of first pleopod of male. 

Fig, 9. Annadiliidium depremm^Bimdt Anterior margin of head. 
Fig, 10. Ditto. Last segment of pleon, pleotelson, and uropods. 

Fig, 11. Ditto, Lropod. 

Fig, 12. Ditto. Endopodite of first pleopod of male, 




A Second Recent Shell of Helix Lowei, FSrussac. 79 


X . — A Second Recent Shell of Helix Lowei, FSrussac. 

By Canon A. M. Noeman*, M.A., D.C.L., LL.D., F.R.S.^ &c. 

1881. Helix portosanctmia, )3. gigcmtea, Lowe, Cambr. Phil. Soc. Trans. 

vol. iv. p. 4G, pi. V. fig. 16. 

18*35. Helix Loicei, Peru-^sac. Bull, de Zool. p. 89. 

1851. Helix Loioei, Albers, Malacograpliia Madsrensis, p. 82, pi. x’vii. 

figs. 11, 12. 

1878. Helix Loiceij Wollaston, Testacea Atlmtita, p. 90. 

Wollaston writes : — The H. Loioei (the larger examples 
of which measure upwards of 2 inches across the broadest 
part) stands pre-eminent amongst the Aladeiran Helices f '>r 
its gigantic stature.” But Wollaston need not have re- 
stricted his comparison to tlie shells of .Madeira, for the only 
species in the whole Palsearctic region which equal or very 
slightly exceed H. Lowei in diameter are Helix Codringtoniy 
Gray, and H. Pouzolzi^ Mich, j but in total bulk H Schhejli^ 
Mouss., and H. liicorum^ Linn., are unsurpassed. 

This very fine species is abundant as a fossil in the cal- 
careous beds of Porto Santo. It was long regarded as 
extinct ; but at length a living specimen was discovered by 
Signor J. M. Moniz, a collector of Mollusca in Madeira. 
Mr. J. Tate Johnson thus tells the tale: — ^^One red-letter 
day an active naturalist, who was in the habit of prying 
into out-of-the-way corners, happened to turn over a heavy 
stone in the islet of Cima, off Porto Santo. Imagine, 
brother natui’alisfcs ! — for you alone can — his mingled astonish- 
ment and delight when he saw secreted beneath it a living 
individual of UelioB Lowei ! To compare small things with 
great, it was as if a traveller in the wilds of Africa were to 
discover a pterodactyle fluttering like a bat in the obscure 
depths of some previously unexplored cavern. The prize was 
conveyed to Funchal with the greatest care, and there it lived 
for some time, anxiously tended by its discoverer. Perhaps 
it was too much indulged in the good things of this world, 
for its life is supposed to have been shortened by a surfeit of 
cabbage {Brassica oleracea)^ a luxurious article of diet to 
which it had never been accustomed in its frugal home on a 
barren rock. It died sineprole^ the last of its ancient race j 
but its shell is fondly preserved by its still disconsolate 
owner” (J. T. Johnson, ‘ Madeira, its Climate and Scenery ’ 
1885, p. 211), 

A second example, however, is now known. In 1892 
Herr Eolle, the dealer in shells at Berlin, wrote to me 
offering certain shells, among them a Helix Lowei. In 
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ordering some of these I did not include the latter, since I 
had a sufficiency of the fossil specimens. The shells came, 
and a letter from Herr E.olle saying that he had also sent the 
TL Lowei, as he felt certain that I should like to have it. 
It may be imagined that my surprise was not unlike tliai of 
vSignoV iloniz when he raised the heavy stone, when, on 
o] ening the box, there lay before me a second recent specimen 
of this grand shell. Careful comparison with the fossils 
showed no differences except those produced by fossilizatioii. 
The only information that Herr Rolle could give me respecting 
the specimen was that it came from the collection of Baron 
von Maltzan, recently deceased. 

Wishing to have ray own opinion ratified or otherwise by 
tlie highest authority, I sent the shell to Eev. R. Boog Watson, 
whose collection of, and knowledge with respect to, the 
Mollusca of Madeira is unequalled. He pronounced it to be 
a lecent specimen of Helix Loimi. The question then arose 
w’hether it was Signor Moniz’s specimen which had passed 
into the possession of Baron von Maltzan. A letter wdiich 
Mr. Watson wrote to Mr. J. T. Johnson, however, elicited 
the reply that the original specimen was still in the collection 
of Signor Moniz, and that neither he nor Mr. Johnson had 
ever heard of the capture of a second specimen. Lastly, 
when I went to Madeira last year I took my specimen with 
me, and Mr. Johnson entirely agreed that it was a recent shell 
of 77. Lowei, When, and by whom, and in what exact 
locality it was found remains a mystery. 

The specimen measures inch (or 48 raillim.) in dia- 
meter and 1-]^ inch (or 30 millim.) high. The thinness of 
the shell for so large a Helix is remarkable, and it is trans- 
lucent in every part ; the weight is only 2 scruples. The 
colour on the under surface is pure white, on the upper the 
white is slightly tinged with brown ; two very narrow rufous 
bands gird the body-wliorl, the one just above, the other just 
below the periphery. In form and sculpture there is no 
difference whatever from those of the fossil shells. 

Mr. Lowe, when he first described and figured this shell, 
suggested that the recent Helix portosantajia, Lowe, of 
Madeira, might be specifically the same species as the extinct 
77. Loiceiy its representative in a depauperated form. But 
the shells are perfectly distinct. Helix portosantana is not 
only very much smaller, the spire more depressed &c., but 
there are the following marked differences in sculpture : — In 
H Loweif both recent and fossil, the apical whorls are strongly 
and markedly pitted, and the underside of the shell exhibits 
not the slightest trace of punctation. These features are 
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exactly reversed in Heli^d portosantana. The apical whorls 
are devoid of all pitting or punctation, while the under sur- 
face is punctated all over^ similar punctation being present 
also on the upperside of the later whorls, tliough not there 
so conspicuously developed as on the lower surface. In other 
words, Helix Lowei has large pittings or punctures at the 
apex, and nowhere else. Helix portosantana has no pittings 
or punctations on the apical whorls, but has them on the later 
whorls. This description relates to adult shells. 


XI. — On Two undesoribed Cicadas from the Transvaal, 

By W. L. Distant. 

Platypleura sylvia, sp. n. 

Body pilose. Head and pronotum ochraceous ; head with 
the face and front castaneous, the carinae black, on face en- 
closing two ochraceous spots ; a broad black fascia between 
the eyes, ocelli castaneous ; pronotum with the lateral angles 
pale ochiaceous, inwardly infuscated. ilesonotum castaneous, 
W’ith four large black obconical spots on anterior margin, the 
outermost longest and curved ; a black central lanceolate spot 
and a spot on each anterior branch of the cruciform elevation ; 
lateral basal margin ochraceous. Abdomen above black, 
posterior segmental margins castaneous. Body beneath and 
legs ochraceous ; coxse and trochanters spotted with black. 

Tegraina semiopaque and talc-like, slightly mottled with 
fuscous, venation castaneous, whole costal area ochraceous ; 
wings pale hyaline, venation castaneous, about basal half 
semiopaque pale ochraceous where the venation is con- 
colorous. 

Opercula short, broad, considerably overlapping inwardly j 
rostrum not extending beyond posterior coxm, its apex black ; 
face with an acute central sulcation j pronotal lateral angles 
broadly ampliated and subacutely angulated. 

§ . Long. 32-33 millim. ; exp. tegm. 90 millim. 

Hah, Transvaal; Pretoria District [Pret, Mus,)^ Middel- 
burg (iiiessner), Zoutpausberg Lydenburg District 

[Fret. Mus, and Coll, Hist,), 

This species is allied to P. semiclara^ Grerm., from which 
it differs by the much larger and more robust body, the more 
angulated pronotal margins, different colour and markings, 
and especially in the smaller ochraceous area of the wings. 

P. Sylvia seems, according to present knowledge, to be 
Ann, di Mag, N, Hist. Ser. 7. Vol. iii. 6 
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confined to tke Transvaal, which is> however, decidedly 
improbable. I brought home two specimens with me in 1896, 
and during a visit to the Pretoria Museum last October I 
was able to inspect a fair series of both sexes. 

Tihicen sirius^ sp. n. 

Head and thorax chocolate-brown. Head with the central 
area to face, anterior margin, apex of front, and area of the 
ocelli black. Pronotum with two blackish, narrow, central, 
contiguous fasciae, widened anteriorly and posteriorly. Meso- 
Dotura with four obconical black spots, the central two 
smallest, the lateral ones very long ; central area of cruciform 
elevation black. Abdomen rufous-brown, tlie segments more 
or less transversely streaked with piceous, and with a distinct 
series of linear black spots on each lateral margin. Head 
beneath and sternum palely tomentose; legs chocolate- brown, 
streaked with piceous; tarsi piceous, posterior femora and 
tarsi ochraceous ; opercula dull ochraceous ; abdomen beneath 
rufous-brown, with a faint central, longitudinal, macular, 
piceous fascia. 

Tegmina and wings pale hyaline, both with a very distinct 
basal ochraceous patch; venation fuscous; wings with a 
small fuscous spot at apex of radial area, posterior margin of 
abdominal area also very distinctly fuscous. 

Long. excl. tegm., <?, 17 millim. ; exp. tegm. 47 millim. 

HaK Transvaal, Lydenburg District (Fret, Mus. and GolL 
DisL). 

This species is superficially to be recognized by the basal 
ochraceous areas to the tegmina and wings. The rostrum 
reaches the intermediate coxse; the anterior femora are 
provided wdth two long acute spines. 


XII, — The Genus Poecilotheria : its Hahits, History^ and 
Species* By R. I, PococK, of the British Museum of 
Natural History. 

[Plate Vn.] 

Part 1. — Ohservaiions on the Habits and History 
of the Genus, 

The genus Tmcilotheria is a representative of that great and 
almsot cosmopolitan group of spiders which was formerly 
included under the comprehensive title Mygale — a term which 
still to be found in many recent text-books of zoology and 
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also in popular works on natural history, where special refer- 
ence to them is made on account of their size and alleged 
propensity for killing and eating small birds. The truth on 
this point appears to be as follows : — 

JU adame Merian, who was one of the first to make known 
the existence of these large spiders, although stating that the 
species she observed in Surinam feeds mostly on ants, asserted 
that they also take young humming-birds from their nests 
when the supply of insects runs sliort ; and this description is 
accompanied by a coloured figure of a spider devouring one 
of these birds. The accuracy of this observation was subse- 
quently confirmed by Mr. Bates, who also gave an illustration 
of the destruction of a small bird by one of these great spiders. 
A similar story accompanied by another figure is told in ^ The 
Illustrated Natural History ’ by the late Eev. J. G. Wood. 
Thus from the small substratum of fact established by Madame 
Merian arose the widespread and sensational belief that the 
staple article of food of these spiders consists of small birds. 
As a matter of fact, there is no doubt that they feed almost 
entirely upon insects ; but they will certainly also kill auJ 
devour any living animal they are powerful enough to over- 
come. In support of this statement and of those made by 
Madame Merian and Mr. Bates it may be added that during 
Ins stay in Borneo Mr. A. Everett captured a specimen of 
the species I have described as Phonningochilus tigrinus in a 
bird’s nest, where it had killed the young bird ; and that the 
specimen of Poecilotheria described below as P. regalis and 
figured on PI. YII. was, when captured, devouviug a small 
rat wdiich presumably it had killed. 

Apart from diet, these large spiders differ somewhat in 
mode of life. Most of them live on the ground beneath 
stones or in deep burrows which are excavated in the soil 
and lined with a layer of silk, to prevent the infali of loose 
particles of earth or sand. Others, again, are found in trees, 
where they spin a light silken domicile either between forked 
branches, or in the hollow trunk, or in leaves rolled up for 
the purpose. The species of Poecilotheria axe now known 
to be tree-living forms. Colonel Yerbuiy, for instance, tells 
me that in Ceylon he discovered P. fasciata on trunks ot trees, 
where they spin a light web in the angle formed by a pro- 
jecting branch j and a specimen of a species closely allied to 
P. regalis that was sent from the Tiiaiia district in the 
Bombay Presidency by Mr. A. G. Edie fell off a tree when 
it was struck with an axe ; lastly, the specimens of the 
three S.-Indian species recorded below were captured in the 
stacks of timber cut in the forests for fuel. 
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In addition to tlieir great size, a feature in whicli they are 
scarcely surpassed by any spider in any country, the species 
of Pmcilotheria are remarkable for their varied colouring. 
The upperside of the body and limbs is ornamented with 
blotches and stripes of brown and grey ; and since it is now 
known that the spiders live on trees, there can be no doubt 
that this type of coloration subserves the purpose of conceal- 
ment, since it must harmonize very closely with the pattern 
of a tree-trunk overgrown with patches of grey lichen and 
moss. But the colouring of the lower side is startlingly 
different from that of the upper, and is quite unlike anything 
that is to be met with in the spiders allied to Pcecilothevia^ 
though coloration of a similar kind is known to occur in many 
species of the families Lycosidse, Heteropodidae, &c. This 
coloration in most species consists of a deep chocolate-brown 
or black tint on the lower side of the thorax, abdomen, and 
coxai, while the legs are nearly white or lemon-yellow, 
beautifully slashed with black bands and tipped with hairy 
pads of iridescent hue. It is at first sight puzzling to account 
for the existence of such colours on the lower surface of a 
spider, where under ordinary circumstances they cannot 
possibly be seen. But it is known that when molested these 
animals rear themselves on their hind legs and brandish the 
fore pairs and palpi in the air, adopting, in fact, a position 
in W’hich the colours are plainly displayed to view. Some of 
the other spiders mentioned above belonging, e. to the 
Heteiopodidge, which, although small as compared with 
PcBcihtheria^ are yet of considerable dimensions, are known 
actually to turn on their backs when molested. Taking 
these facts into consideration, and remembering that black 
and white or black and yellow stripes constitute the badge 
with W'hich Nature, for purposes of protection, has endowed 
poisonous or inedible animals, so that they may be at once 
recognized by their foes and let alone — remembering, too, 
that these spiders possess poison-glands of large size and 
are armed with irritating bristles, I have no hesitation in 
ascribing the unusual coloration of the under surface to the 
catego^ of waning characters. They also possess a method 
of self-advertisement, ^vhich no doubt subserves the same 
end, in the form of a stridulating-organ lodged between the 
mandible and the palp, and consisting of vibratile club-shaped 
rods and of bristles w'hich set them a-sounding. 

During 1898 the British Museum received from Mr. H. E. P. 
Garter* representatives of three new species of Poecilotheria - 

* I gladly take this upportunity of expressing my great obligation to 
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and since the British Museum has examples of all the known 
species of this genus^ I hasten to describe these three new 
forms, together with one from Ceylon^ and to give a brief 
recapitulation of the history of the genus and of the habits 
of the species, so that those willing to avail themselves of the 
opportunity of collecting material of this group may know 
where to search for specimens and may learn what has been 
ascertained up to the present time of the species. It is hoped, 
too, that they may be able to determine the specimens they 
procure, and, particularly, may be brought to realize that 
in all probability many more specific representatives of this 
genus exist than have hitherto been discovered, so that the 
trouble of collecting even in localities where these spiders 
have already been found will be well repaid by results. 

Apart from the chance that it offers of bringing new species 
to light, the acquisition of fresh material will teach us a great 
deal about such matters as the variations to which these 
spiders are subject as they pass from the young to the adult 
condition, and of the differences tliat obtain between the two 
sexes both before and after maturity. 

For example, out of the four species that are here recorded 
from S. India, we only know the two sexes in one instance, 
that is to say, in the case of P. regalis. Of the others, 
P. vittata is represented in the British Museum collection by 
a single male, P. metallica by a single female, and P.formosa 
by several females but no male. Again, the alleged Pinang 
species P. striata is also only known from the female sex. 
This is true as well of the Ceylon species P. ornata^ although 
fortunately in the case of the remaining two species from this 
island, namely P. fasciata and P. suhfusca^ we possess 
examples of both sexes. And since, owing to the great 
sexual differences that spiders present, our knowledge of a 
species is very incomplete until both male and female have 
been captured, it is clear that much still remains to be accom- 
plished in the case of more than half the species that have 
been established. 

Judging of the species of Poecilotheria of which the males 
and females are known, it may be asserted with regard to 
specimens of the former sex that they resemble the females 
in the coloration of the lower surface of the body and limbs, 
but that the upper surface is much more uniformly tinted, the 


Mr. Garter, who, upon learning tbafc the National Collection was in want 
of these spiders, kindly wrote to his friends in S. India and used his 
influence to such good purpose tliat I am now able to add three fresh 
species of this genus to the munistic lists of India. 
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] ale bands and patches being far less clearly defined. They 
also resemble the females in the development of the femoral 
fringes on the legs ; but they differ strikingly from them in 
the much smaller size of the body and the relatively much 
greater length of the limbs, and also, as in the case of all 
spiders, by the presence of tlie so-called palpal organ on the 
tarsal segment of the palpus or short limbs of the first pair. 
This is the intromittent oigau of the male, and in Pcecilo- 
theria takes the form of a horny pear-shaped structure with 
three sharp crests running spirally round its narrow apical 
portion. 

The eailiest known species of the genus PoBoilotheria was 
described by Latreille as and was based upon 

the figure of a large spider named Aranea masGima ceilonica^ 
published in Seba’s ^ Thesaurus,’ vol. i. pi, Ixvii. The true 
fasciata^ therefore, is a Ceylonese species. 

C. Koch, who was practically the first to dismember the 
old genus My gale of Latreille and Walckenaer, in 1850 gave 
to this Ceylon spider the generic name Scurria, Unfortu- 
nately this name had three years earlier been applied to a 
mollutek, and since it is against the rales of zoological nomen- 
clature for the same name to be used for two distinct animals, 
Simon in 1885 proposed PcecilotJieria to replace Bcurria of 
0, Koch. 

^ Up to 1885 the genus Pmciloiheria^ with its supposed 
single species fasciata^ was considered to be peculiar to the 
island of Ceylon. In that year, however, Simon recorded 
the occurrence of the species from Eamnad, in the Madura 
district of S. India (Bull. Soc. Zool. France, 1885, p. 38). 
I ouching the accuracy of this determination, it is permissible 
to have doubts ; nevertheless the discovery that the genus is 
not confined to Ceylon was important. No one, however, 
seems to have suspected the existence of more than one species 
o± PcLcilotheria up to 18^5. Early in that year I worked 
out the material of this genus contained in the British 
Museum, with the result that two well-marked, sharply 
defined species of the genus were found to occur in Ceylon, 
another in S. India, and a third in the island of Pinang*. 
These species were briefly’ described in the February number 
of the ^ Annals.’ The discovery of two species in Ceylon of 
course raised the whole question as to which of the two was 
the genuine faseiata^ The two species seem to be equally 
common in the island, and it was quite certain that specimens 

♦ For correction of this locality see note on p. 90 . 
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of both species were preserved in the various collections in 
Europe and were passing under the fasciata. 

Reference, however, to Seba’s original figure, imperfect in 
many respects though it be, shows that the pattern of the 
upperside of the abdomen in the original fosciata consists of 
a pale longitudinal band surrounded bj a narrow dark brown 
border, whence narrow stripes of the same colour lun on to 
the sides of the abdomen very much as is shown in the case 
of P. rpgalis on PL VII. This type of coloration is very 
noticeable in one of the Ceylonese species, but not so in the 
other. To the former therefore I restricted the name fasoiata^ 
and described the latter as a new species subfmca. The most 
striking differences between the two, however, do not consist 
so much in the pattern of the abdomen and carapace, as in 
that of the underside of the legs, the femoral segments of 
which are beautifully banded black and yellow in fasciata^ 
while in suhfusca they are of a uniform chocolate-brown tint. 
The other two species that were described in that paper, 
namely the one from Pinang and the one from S. India, have 
the femora banded somewhat as in fasciata^ and two out of 
three from S. India and the one from Ceylon established in 
the following pages are similarly coloured, while the fourth 
more nearly approaches suhfusca in having the femora 
unstriped. 


Part 2 . — Descriptions of the Species, 

(1) PceciJoikeria fasciata (Latr.). (PI. VIL fig. 2.) 

My gale fasciata^ Latreille, Nouv. Diet, d’lli^t. nat. xv. p. 304 (1808) ; 
also Hist nat. Crust, et Ins. vii. p. 160 (1804), &:c. ; Walckenaer, 
Hiist. nat. des Arau^ides, iv. 1, with iig. (1800) ; Halm, MonograpHe 
der Spinnen, pi. i. (1820) ; id. Hie Arachnideu, ii. p. 6 j, iig. lo7 
(1834) ; 0. Koch, Hie Aracliniden, ix, p. 41, %. 717 (1842). 

Scitrria fasoiatai C. Koch, Uehersicht des ArachnidensTSfc. pt. t, p. 74 
(1850). 

PcccUotheria fasciata, Simon, Bull. Soc. Zool. Fr. 188*5, p. 38 j Pocock, 
Ann. & Mag. Nat. Hist. (6) xv. p. 171 *. 

Loc. Ceylon (Trincomali, Kandy). 

* In the above list no attempt has been made to give a complete 
quotation of the i*eferences to this species. The works that are cited are 
those that contain the original references to the name, those that contain 
hgures of the species to which the name fasciata ’’ been applied, and 
thobe that contain changes in the nomenclature of the genus, Nor must 
the inclusion of these references under one heading be taken as evidence 
that I consider as cospecidc all the spiders thit have been refer led to 
fasciata by the various authors cited above. They may all belong to the 
same species, but the published figures and descriptions are not sufncieatiy 
accurate and detailed to carry conviction on the point. 
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The Museum has specimens of this species merely ticketed 
Ceylon.” The only examples with exact localities are an 
adult male and a young female from Kandy (CoL Yey'bury) 
and an adult male from Trincomali (P. Bassett- Hinith)* 

For the sake of comparison I append measurements * of 
an adult female and male example of tliis species : — 

? . Total length 46 ; length of carapace 24, width 20 ; 
length of first leg 77, of second 67, of third 55, of fourth 67 ; 
patella and tibia of first 28, of fourth 23; protarsus of 
fourth 17. 

$ (from Kandy) . Total length 35 ; length of carapace 16-5, 
width 13*8 ; length of first leg 66, of second 57, of third 47, 
of fourth 60, of palp 31*5 ; tibia of fourth 13*8 ; protarsus of 
fourth 16*5, of first 15. 

(2) Poedlotheria sulfuscay Poc. 

Scurriafasdata, Ausserer, Verb. z.-b. Ges. Wien, 1871, p. 199, S (not 
fasciafa, Latr., 0. Koch, &c.). 

FmcilotJieria mhfmcay Pocock, Ann. & Mag. Nat. Hist. (6) xv. p. 171 
(189o), 

Loc. Ceylon (Peradenia, Pundaloya). 

As in the case of P.fasoiata the British Museum has many 
specimens of this species from Ceylon, but only four of these 
have a definite locality. These are an adult male (type) and 
female from Pundaloya (P. E, Green) and a pair of females 
from Peradenia {Freeman colL). 

Ausserer failed to identify this species from want of material 
wherewith to check the constancy of the dijfferences between 
it and P.fasciata. The latter was known to him only from 
the female, and his example of this species was a male. Tlie 
colour variation between the two he regarded to be of a sexual 
nature. 

* In thib and all cases the length of the leg is taken fiom the base 
of the femur to the tip of the tarsal claws, and does not include the 
trochanter and coxa. 

The leg measurements must, however, in certain cases he used with 
caution, for, as compared with the carapace, these appendages are longer 
in smaller (younger) than in larger sj^cimens ; in other words, vuth 
increase of size the carapace increases in len^h more rapidly than the 
legs. The total length in the table of meas^ementa includes the cara- 
pace and abdomen, but not the jaws (mandibles). *The length of the 
abdomen, however, is of little importance, since in living specimens it 
varies greatly in bize b accordance with the full-fed or fasting condition 
of the spider, and in Museum specimens in accordance with the method 
of preservation, whether in a dry state or in alcohol. Since the carapace 
is not subject to these alterations, the relative size of two spiders may be 
estimated by the length of this plate, which may be taken as llie standaid 
In Arachnoid mensuration* 
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The following are the measurements in millimetres of the 
adult female collected by Mr. Freeman at Peradenia, and of 
the adult male obtained by Mr. Green at Pundaloya : — 

? . Total length 48 ; length of carapace 25, width 21 ; 
length of second leg 67, of third 58, of fourth 69 ; patella 
and tibia of second 25, of fourth 25 ; protarsus of fourth 17. 

cJ. Total length 31; length of carapace 15, width 13; 
length of first leg 61, of second 56, of third 48, of fourth 60 ; 
tibia of fourth 14 ; protarsus of fourth 16, of first 13*3. 

(3) PoBcilotheria vittata^ Poc, 

Pcacilotheria vittatcu Poc. Ann. & Mag. Nat. Hist. (6) xr. p. 172 

(1895). 

Log* S. India or Ceylon {Mr. Fanshawe^s colL ) . 

A single male example only is known. 

This specimen presents the following measurements in 
millimetres : — 

Total length 34 ; length of carapace 17, width 15*2; length 
of first leg 72, of second 63, of third 57, of fourth 66 ; pro- 
tarsus of fourth 18, of first 17*8 ; tibia of fourth 15. 

(4) Poecilotheria striata^ Poc. 

Fmcilothevia sinatUf Poc, Ann. & Mag. Nat. Hist. (0) xv. p. 172 

(1895). 

Log. Pinang {Hardwicke colL). 

One specimeu only of this species is known. The locality 
assig«e(^to it is, perhaps, erroneous, since no spider resem- 
bling a PceGilotheria has been taken in Pinang by any 
collectors of recent years. Nevertheless, until this particular 
species is discovered elsewhere, which up to tlie present time 
has not taken place*, there are no conclusive reasons for 
rejecting the authenticity of the label on the type specimen. 

The measurements of the type specimen are as follows : — 

'lotal length 45 ; lengthof carapace 25, width 21*5; length 
of first leg 85, of second 72, of third 59, of fourth 74 ; patella 
and tibia of first 31, of fourth 26 ; protarsus of fourth 19. 

(5) Poecilotheria regalis^ sp. n. (PI. VIL figs. 1-1 b.) 

Colour, — Head-shield or carapace covered above at the 
sides with grey hairs, tinged here and there with yellow, its 
middle third occupied by a pair of sinuous longitudinai bauds 
which start on each side of the ocular tubercle and pass 
backwards to the posterior margin, uniting with each other 

* For correction of this statement see note on p. 95. 
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for a short distance midway between the ocular tubercle 
and the thoracic fovea. Abdomen ornamented above with a 
broad whitish-yellow band, with its sinuous lateral edges 
bordered with deep blackish brown; sides o£ the upper 
surface pale mouse-brown, and furnished with chocolate-brown 
obliquely transverse stripes, which pass from the black edging 
of the median band to the deep chocolate-brown colouring of 
the lower surface; lower surface of abdomen and the epigastric 
area in front of the generative fold deep chocolate-brown or 
black, but behind the epigastric fold there is a broad trans- 
verse yellowish-red band passing right across the abdomen 
from side to side and embracing the posterior breathing- 
organs. Mandibles dirty greyish-brown above, black below 
towards the tip. Palpi greyish-white above, brownish on the 
upperside of the femur and tarsus, with black lines on the 
tibia and patella; lower and inner sides of femur deep 
velvety black ; patella white below, with a brown spot on 
each side ; tibia whitish below, tinted with brown in the 
middle, with a large brown patch on each side. Legs brown, 
variegated with grey ; the extremities of the segments greyish 
white, a pair of lines of white spots on the tibiae ; tarsi with 
two pairs of reddish-brown spots — one pair at base, one at 
apex; coxae and trochanters pale above; lower and under 
sides of femora, patellae, and tibiae of first and second legs 
bright lemon-yellow, of third and fourth pairs bluish white ; 
the femora and tibi^ ornamented with a bx’oad blackish-hrown 
hand in the distal half, but wuth only a very small brownish 
spot or stripe at the base of the inner side ; these bands are 
narrower than the pale area at the base of the femora, but 
thicker than that at the tip ; patella also with a brown stripe 
or spot at the tip, this stripe on patella of third and fourth 
very narrow ; base of protarsus of third and fourth bluish 
grey. 

Gar apace shorter than patella and tibia of first leg, almost 
equal to those of second, exceeding those of fourth ; patella 
and tibia of fourth less than of second. 

Femora of palp fringed externally and internally ; femora 
of first and second leg also fringed externally and internally 
at the apex ; the trochanters of the first and second legs also 
fringed in front. 

Measurements in millimetres. — ^Total length 53 ; length of 
carapace 25, width 21 ; length of first leg 75, of second 65, 
of third 55, of fourth 67 ; patella and tibia of first 28, of 
fourth 23*6 ; protarsus of fourth 16*8. 

Loc* Arkonam in the north Arcot District of the Madras 
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Presidency. Taken in timber brouglit from the eastern 
Ghats {H. R. P. Garter).^ 

The type of this species is a fine adult female example 
which Mr, Carter brought alive from India and deposited in 
the Zoological Gardens at Regent’s Park, Unfortunately 
the animal did not long survive the journey to Lon Ion. I 
am much indebted to XIr, Arthur Thomson, the heal ke?pc:r, 
for the pains he took in the preservation of the specimen and 
for bringing it to the British Museum, at Mr. Carter’s 
request, when it was thoroughly diied. 

The species much resembles the Ceylonese P. fasciola in 
the colouring of the body and limbs, but may be at once 
distinguished as from all the other know'ii species of the genus 
by the presence of the broad reddish band on the lower side 
of the abdomen. It fuither differs from fasciata in the 
breadth of the bands on the lower side of the legs and the 
presence of the fringes of hairs on the femora of the palpi and 
front legs. In both of tliese respects it approaches the Pinang 
species P. striata, P. striata^ however, is a longer-legged 
form, having the carapace shorter than the patella and tibia 
of the fourth leg &c. (Compare measurements of the types.) 

The British Museum pos&esses a dry example of what 
appeals to be a male specimen of this species from Koorg 
{Mr, Macgilligaii^s coll,). It presents the following measure- 
ments : — 

Total length 32; length of carapace 17‘0, width 15‘5; 
length of first leg 73, of second 63, of third 52*5, of fourth 65; 
protarsus of first 16*3, of fourth 17*2 ; tibia of fourth 14’5. 

We also have an immature and badly preserved female 
specimen from the Nilgiri Hills {E, W, Oates) and a very 
much rubbed adult female from Dahanee in the Tana district, 
North Konkan (.4. G, Edii), 

(6) Poecilotheria formosa^ sp, n. 

Colouring of the upperside of trunk and limbs much like 
that of P. regalis] the brown bands on the thorax much 
wider and spreading more over towards the margins ; the 
pale band on the upperside of tlie abdomen less noticeably 
lobate posteriorly, with the brown band that circumscribes it 
and the brown stripes that radiate from it less clearly defined ; 
there is also a larger pale area at the extremities of the tibiae 
and protarsi of the legs, and tlie uppersides of the tarsi of the 
legs are not distinctly spotted ; the lower sides of the legs and 
palpi are strongly striped, but the tibia of the palp is entirely 
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brown beneath, and the legs are mnch moieof a nnitorm 
dirty white, the anterior pairs being only tinted with yellow, 
and the posterior pairs without the bluish tinge j the dark 
stripes, too, are blacker and narrower ; there is, moreover, a 
largish black patch on the inner side of the anterior femora 
at the base, and there is no white distal band on the lower 
side of the femora of the third and fourth legs, or, at all 
events, at most a very narrow one spreading down from the 
dorsal side; and the bands on the patella of the third and 
fourth legs are broader than in P. regalis. Finally, the 
lower side of the abdomen is entirely chocolate-brown, without 
a pale band. 

Legs of first and second pairs shorter than in P. regalis^ 
the carapace being as long as the patella and tibia of the first 
leg and longer than those of the second by the grey spot 
on the protarsus ; patella and tibia of fourth a little longer 
than of second ; femora and trochanters of palpi and anterior 
legs not, or at all events only very slightly, fringed. 

Stridulating-organ on maxilla consisting of a short cluster 
of two row’s of longer and shorter clavate bristles, with usually 
two or three strong black tooth-like ridges removed a little 
distance from the distal end of the cluster. 

Measurements in millihietres cif type specimen . — Total length 
54 ; length of carapace 26, width 21 ; length of first leg 69, 
of second 61, of tliird 54, of fourth 65 ; patella and tibia of 
first 26, of fourth 23 ; protarsus of fourth 1 6, 

Loc. Kadiampatti and ilullapfiram, in the Salem District, 
Sheveroy Hills (^T. P. P, Carter and H. G, West). Taken 
in stacks of locomotive fire- wood. 

This species diflFers from P. regalis in the characters 
pointed out in the diagnosis. It resembles P.fasciata in the 
absence of the femoral fringes of hair, these being the only 
species with banded legs in which these fringes are not 
developed. It, however, difiers eiiiuiAj irom P.fasciata m 
the much whiter colour of the lower side of the legs, the much 
greater width of the black femoral bands, and the uniform 
chocolate colour of the lower side of the tibia of the palp. 
It is also a much shorter- legged species than P.fasciata^ a 
species in which the carapace is considerably shorter than the 
patella and tibia of the first leg. 

That this species is not based upon females of the S.-Indian 
species already described as P. vittata^ which might perhaps 
be suspected from the fact that the two somewhat resemble 
each other in the whitish colour of the underside of the 
anterior femora, is shown by the absence of the femoral 
fringes, which are highly developed in P. vittata^ by the pale 
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colour of the under surface of the fcibia of the palp in P. vittata^ 
this segment being uniformly chocolate-brown in P, formosa^ 
by the presence in P^formosa and the absence in P. vittata of 
a dark basal patch on the inner side of the anterior femora, 
and by the darker colour of the underside of the femora of the 
third and fourth legs in P. vittata, 

(7) Poecilotheria metallica^ sp. n. (PI. YIL fig. 3.) 

Colour of carapace and abdomen much as in the other 
species, but dark bands on the carapace more widely separated 
mesially and the pale band on the abdomen much less distinct 
and traversed by a darker stripe ; upperside of leg's and palpi 
tolerably uniformly coloured and becoming darker towards 
the extremities, showing faint metallic lustre ; tarsi not 
spotted above ; protarsi with a thin brown stripe ; tibiae with 
very indistinct lines of yellow spots; lower side of palpi 
entirely deep brown, with faint metallic blue lustre ; lower 
side of anterior legs blackish brown, with strong metallic blue 
lustre, and a large orange-yellow patch on the under and inner 
sides of the base of the tibia ; third and fourth legs uniformly 
coloured below with a similar but smaller tibial spot and 
much less metallic blue tint ; lower side of abdomen uni- 
formly chocolate-brown. 

Carapace shorter than patella and tibia of first leg, a little 
longer than those of second and fourth leg ; patella and tibia 
of fourth a little longer than of second. 

Measurements in millimetres , — Total length 52 ; length of 
carapace 23*5, width 20 ; length of palp 37, of first leg 65, of 
second 59, of third 52, of fourth 64 (all measured from base 
of femur); patella and tibia of first 25, of second 22, of 
fourth 23 ; protarsus of fourth 15. 

Loo, Near Gooty, 257 miles from Madras. A single female 
specimen, taken in the engineer’s bungalow on the north-west 
line of the Madras Eailway, and sent to Mr. H. E. P. Garter 
by Mr. H. C. West, chief engineer. 

This species may be easily recognized by the uniformity 
of the colouring of both the upper and under sides of the legs 
and body, by the metallic lustre of the under surface of the 
legs, and the single orange-yellow patch on the tibise. 

(8) Pcecilotheria ornaia^ sp, n. 

Colour very like that of P. fasciata ; femora of anterior legs 
yellow, with a black basal internal patch as in fasciata^ but 
with the stripe in the distal half of the^ segment much 
broader; femora of third and fourth legs whitish below, as in 
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faseiata^ but with the distal black stripe veiy broad on the 
third iegj and broader than the pale basal portion, and on the 
fourth ieg as broad as the basal pate portion. Li fasciata the 
black stripes on these femora are narrow, much narrower 
than the pale basal portion. 

Further differing from P, fasciata in possessing, like the 
Indian species, a thick fringe of hairs along the outer side of 
the femora of the first and second leg, and in a lesser degree 
of the third leg. In the examples of fasciata known to me 
these fringes are not present. 

Measui^ements in millimetres, — Total length 46; length of 
carapace 19, of first leg 64, of second 58, of third 49, of 
fourth 61; patella and tibia of first 24, of fourth 21; pro- 
tarsus of fourth 15. 

Loc, Batnapura, S. Ceylon {Rev, J, Burrows), 

The differences between this species and P. fasciata have 
been suflSciently dealt with in the description. In most of 
the characters in which it differs from P. fasciata it approaches 
P. striata^ but has the femoral stripes much narrower and 
possesses a black patch on the inner side at the base of the 
anterior femora, which is absent in P. striata. 


Table for the Determination of the hnown Species of 
Poecilotheria, based upon Females, 

a. Femora * of legs a uoiform dark colour beneath 
and on inner bide, nut striped black and white or 
black and yellow ; (anterior femora not fringed), 
rd. Legs anh palpi conspicuuusly banded on their 
upper sides, the lower and inner sides of the 
palpus and of the first and second legs showing 
a conspicuous yellow spot on the apex of the 
femur, the basal half of the patella and at both 
ends of the tibhe, the spot on the hast of the 
tibia occupying barely one third of the length of 
the segment; third and fourth legs similarly 
handed, but with smaller spots; legs without 

strong metallic blue reflections below subfusca^ Poc. 

b^. Legs and palpi scarcely noticeably banded above, 
lower side of palpi uniformly dark-coloitced ; 
lower side of legs similarly dark-coloured, but 
with a large orange-yellow spot at the base of 
the tibia and extending over nearly half its 
length ; legs (ebpeeially the anterior two pairs) 
with sti*ong metallic blue reflection below 7nefallicaj sp. n. 


* The legs of spiders consist of seven segments, named as follows from 
base to apex :---coxa, trochanter, femur, patella, tibia, protarsus, tarsus. 
In the palpus (the small front leg) the protarsus is absent. 
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5. Femora of legs wHtisli or yellow beneatli and on 
the inner side, the first and second pairs, and 
usually the third and fourth also, with a con- 
spicuous black stripe on the distal half beneath ; 

^ (femora Ringed or not). 

Lower side of abdomen with a broad reddish 
transverse band behind the genital fold ; (femora 
of palpi and anterior legs fringed ; anterior legs 
lemon-yellow beneath, with broad black stripes j 
posterior legs bluish white, with broad stripes ; 

no internal basal spot on anterior femora) reffaliSf sp. n. 

Lower side of abdomen a uniform chocolate-brown 
or black, without a broad reddish band behind 
the genital fold. 

a^. Tibia of palpus a uniform deep chocolate-brown 
beneath ; (lower side of lpg& whitish ; the an- 
terior femora with inner ba^al patch and broad 
distal shape; femur of third leg at most 
weakly banded, of fourth not banded below ; 
their segments on the anterior legs without 

fringes) fonnosa, sp. n. 

Tibia of palpus pale beneath, with at mo&t traces 
of black patches extending inwardh from the 
sides of the segments. 

aK Femora of legs without well-developed 
fringes ; black sh*ipe& on the lower side of 
anterior femora naiTO'w, also ery narrow on 
femur of third leg, and absent on lower side 
of femur of fourth (with a basal spot on 
inner side of anterior femora ; anterior legs 

lemon-) ellow, posterior bluish white) fasciata, Latr. 

IK Femoia of legs with well-de\ eloped hinges; 
black stripes on lower side of femora of all 
the legs very broad as compared with 
fasciaia, 

a'. With a distinct black basal spot on inner 
side of femora of first and second pairs ; 
black band on inner side of anterior femur 
only about half the width of the lemon- 

yellow’ hasal portion ornata, sp. n, 

"Without a distinct internal basal patch on 
the anterior femora 5 black band on lower 
^ide of anterior femur almost as wide as 
brownish-yellow basal portion of segment, stnata^ Poc, 

The males may be determined as follows, neglecting for 
the present certain differences in the structure of the palpal 
organ, which are easy to detect and figure, but difficult to 
describe ; — 

а. Lower side of femora brown, not banded ; (femora 

of palpi and of first and second legs not fringed 

either externally or at the apex inteinally) Bubfitsca, Poc. 

б , Lower side of femora of first and second legs yellow 

or white, with a conspicuous black stripe near the 
distal extrenoity. 
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Femora of palpi and of first and second legs with 
at most a sm^ external fringe j black stripe on 
femora of legs narrow ; a black patch at the base 
of these segments on the inner side; (anterior 
femora lemon-yellow ; posterior femora chalky or 
bluish white) fmciata^ Latr. 

6^. Femora of palpi and anterior legs with well- 
deyeloped external fringe; bands on femora 
broader ; no basal internm black patch on these 
segments. 

Abdomen nniformly brown below, as Ya.faBciata\ 
femora of anterior two pairs of legs nearly 
white, of third and fourth pairs uniformly 


greyish brown, not distinctly banded vittata, Poc, 

6®. Abdomen with broad transverse pale band 
behind genital fold ; anterior legs lemon-yellow 
beneath ; posterior legs bluish white and very 
distinctly banded with black regalis, sp, n. 


Note on the Locality of Poecilotheria striata. 

During tlae passage of this paper through the' press, I have 
received from the Bombay Natural History Society a speci- 
men of Pmcilotheria ticketed S. India^ and apparently 
specifically identical with the type and hitherto only known 
representative of P. striata. Thus the suspicions that I have 
always held that the alleged locality for this species, namely 
Pinang, would prove to be more than doubtful, and that the 
species itself would turn up either in India or Ceylon, are 
amply confirmed. In view of this discovery, I think we may 
confidently regard Poecilotheria as peculiar to S. India and 
Ceylon, where it is now known to be represented by eight 
species. 

In the same consignment of spiders from Bombay is a 
specimen of P. regalis from Matheran, which shows that this 
species has a wide range in S. India. 

EXPLANATION OF PLATE VIL 

Fig. 1. Pmciloiheria regalis j sp. n., nat. size, drawn firom photograph of 
female example from Arkonam. 

Fig. la. Ditto. Lower side of abdomen of same specimen, showing pale 
yellowish-red band (a) behind genital fold. 

Fig. 1 b. Ditto. Front leg from inner aspect, showing black band (a) 
and fringe (&) on femur. 

Fig. 2. Poecilotheria faseiaia^ Latr. Inner view of front leg for com- 
paiison with 15, showing thin stripe {a) and basal black 
patch (5) on femur ; also the absence of femoral fringe, 

Fig. ^ Pcecilotheria metallica, sp. n. Inner view of front leg, showing 
uniform dark colour with exception of orange-yellow tibS 
spot, 
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XIIL — Notes on the Family Hetrodidge, with a List of the 
described Species. By W. F. Kirby, F.L.S., F.E.S., &c. 

The family Hetrodidm includes a number of rather large 
spiny apterous Orthoptera, a synopsis of which was published 
by Dr* Karsch in 1887 in the ‘ Berliner entomologische 
Zeitschrift/ vol. xxxi. Several additional species have been 
described since. I have just completed the rearrangement 
of the specimens in the 15atural History Museum, and have 
made several notes on synonymy &c., which I thought it 
would be useful to publish at once, and I prefix a list of all 
the species hitherto described. 

With the exception of one or two species which are said 
to occur in Asia Minor, the family is wholly African, and 
the species appear to be more numerous in Eastern and, 
perhaps. Southern Africa than on the West Coast, The 
Spanish and North-African genus Pycnogaster^ Graells, is 
now referred by Brunner von Wattenwyl to the family 
Ephippigeridse instead of to the Hetrodidse. 

The synonymy of the true Hetrodidse is given by Karsch 
in the paper just quoted, and I have therefore only given 
full references where additions or corrections were required. 

Species maiked f are wanting in the Museum collection ; 
II, as usual, denotes a preoccupied name ; * denotes type of 
genus. 

List of described Species of Hetrodidge. 

Family Hetrodidge. 

Subfamily Hbthobjnm, 

Hetrodes, Fischer de Waldheim (1833). 

*1, Eetrodes pupus. Linn. — ^Africa, Cape Verde Islands, 
Asia Minor. 

[Typ. fig., Koesel, Insectenbelust. ii. Heuschrecken, tab. vi. fig. 8,] 
Eetrodes pupa et spimdosus. F. de W. Orth. Koss. pp. 8^, 869, 
pi. 2 XZ 1 V. figs. 1, 2 (1^6). 

2. Hetrodes productus^ Walker, Cat. Derm. Salt. ii. p, 227. 

n. 4 (1869). — Congo. 

3. Eetrodes macrurus^ Walker, Z. c, p. 228. n. 6 (1869). — ? 

4. Eetrodes marginatusj Walker, Z. c. p. 226. n. 3 (1869). — 

Cape. 

Ann. & Mag. N. Eist. Ser. 7. Fol iii. 
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5, Hetrodes ahbreviatus^ Walker, L c, p, 227. n. 6 (1869). — • 
S. Africa. 

t6. Hetrodes Bachmanni^ Karsch. — Troe Tree, W. Cape 
Colony. 

t7. Hetrodes variolosus^ Fieber. — ? 

Hetrodes varklosuSj Fielber, Lotos, iii. p. 269 (1853). 

Acanthoplus, Stal (1873). 

§ Pemora spined beneath. 

*1. Acanikoplus longipes^ Charpentier, — Benguela, Congo. 

§§ Femora not spined ; no spines on front margin of pronotiim, 

2. Acanihoplus pallidus^ Walker. — E. Africa. 

Hetrodes palliduS) Walk. Cat. Derm. Salt. ii. p. 231. n. 20 (1869). 

3. Acanihoplus discoidalis^ Walker. — S. Africa. 

Hetrodes dmoidalis, Walk, h c, p. 230. n. 18 (1869). 

t4, Acanihoplus Speiseriy Brancsik, Trencs, Vdrm. Term. 

1894-5, p. 258, pi. viii. fig. 9a-i (1896). — 

Zambesi. 

5. Acanihoplus desertoi-umy Kirby {vide infrh) . — Kalahari 

Desert. 

6. Acanihoplus serratusy Kirby {vide infrh),— King William's 

Town, S. Africa. 

7. Acanthopkis germanusy Kirby [vide infrh), — Kinff 

William’s Town. 

t8. Acanihoplus stratiotesy Brancsik, I, c, p. 259 pi viii 
%. 10 a-rf (1896) .—Zambesi. ^ ^ 

§§§ Fffluora not spined ; two central spines on front margin of 
pronotum. 

t9. AoatiAoplus JdlcB, Griffini, BolL Mus. Zool. Torino, xii. 
no. 290, p. 3 (1897).— Zambesi. ’ 

Cloanthella, Bolivar (1890). 

Bol. Jom, Sd, Lisboa, (2) i. p, 226 (1890). 

*tl- OhaniheVa clypeala, Bol. 7. c.— Braganza. 



Mr. W, F, Kirby on the Family Heti-odidse* 


99 


COSMODERUSj Lucas (1868). 

*1. Gosmoderus erinaceus^ Fairmaire. — Gaboon, Caraeroons, 
French Congo, 

Ephippiger erinaceus^ Fairmaire, Thomson, Archives Ent. ii. p. 260, 
pi. ix. fig. 1 (1858). 

2. Gosmoderus Kingsley cb^ Kirby, Ann. & Mag. Nat. Hist. 
(6) xviii. p, 260, pL xii. fig. 7 (1896). — Ogov4. 

Aprophantia, Kirby (1896). 

[Kirby, Ann, & Mag, Nat. Hist. (6) xviii. p. 261, note (1896),] 

*1. Ayrophantia maculata^ Kirby, 1. c. pi. xii. fig. 8 (1896), — 
Cameroons- 

Enyaliopsis, Karsch (1887), 

Types E, ephippiatus and E. Petersii, 

1. Enyaliopsis ephippiatus^ Gerstaecker. — Zanzibar. 

Eugaster ephippiatus, Gerstaecker, Arch. f. Nat. xxxv. p, 213 (1869) ; 
Von der Decken’s Reisen, iii. (2) p. 27, Taf. ii. fig. 2 (1873). 

2. Enyaliopsis Petersii^ Schaum. — E. Africa. 

t3. Enyaliopsis Bloyeti, Lucas. — Kondoa, E. Africa. 

4. Enyaliopsis Durandi^ Lucas. — Zambesi. 

t5. Enyaliopsis oluncus^ Bolivar. — Angola. 

Emyalius obwims^ Bol. Jom. Sci. Math. Lisboa, viii, p. 119 (1881), 

Gymnoproctus, Karsch (1887). 

fl. Qymnoproctus abortivus^ Serville, — Senegal, Soudan. 
Eugaster Manrelii^ Lucas (sec. Karsch), 

Subfamily Exr&ASTSiirjB. 

Anepisceptus, Fieber (1853). 

PomotripS) Karsch (1887). 

fl. Anepiseeptus horridus^ Burmeister (type of both the 
above generic names). — Syria, Arabia, Egypt. 

^JEetrodes spinulosus, Gharpentier, 
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2. Aneptsceptus Servillei^ Reicheand Fairmaire. — Abyssinia, 
Somali. 

Hetrodea ServiUei^ R. & F., Ferret and Galinier, Voy. Abyss, iii. p. 426, 
pi. xxviii, fig. 1 (1847). 

t3. Anepisceptus RevoiUi^ Lucas. — Somali. 

t4. An^isceptus Mppolytij Kirby [vide infrd)* — Abyssinia, 

lEugaster Servilld, Lucas, Ann. Soc. Ent. France, (4) ix. p. 88, pi. iii. 
%s. 1-6 (1869). 

5. Aneptsceptus Euspolii^ Schulthess-Rechberg. — Somali, 

Fornotnpa RuspoUi^ S.-R. Zool. Jabrb. Syst. viii. p. 81, pi. iv. fig. 4 
(1894). 

6. Aneptsceptus suakimensiSy Kirby, — Suakira, 

Bugaster suakimensisy Kirby, Ann. & Mag. Nat. Hist. (C) xvii. p, 122 
(1896), 

t7. Aneptsceptus Rohecchii^ Sehulthess-Rechberg. — Somali. 

jpomotripa MobeecMiy S.-R. Ann, Mus. Genov. (2) xix. p. 209, pi. ii. 
figs. 15, 15 a (1898). 

Etoastek, SerTille (1839). 

1. Eugaster spinulosusy Linn4. — Morocco. s 

[Typ. fig. Edwards, Gleanings Nat. Hist. ii. p. 161, pi. cclxxxv. figs. 8-5 
(1700).] 

Eugaster spmuhsusy Kirby, Ent. M. Mug. xxvii. pp. 210, 295 (1891). 

2. Eugaster f rater ^ Kirby, Ann. & Mag. Nat. Hist. (6) xvii. 

p. 123 (1896). — Mombasa. 

3. Eugaster WoodiL Kirby, Ent. Monthly Mag. xxvii. p. 211 

(1891).— Somali. 

4. Eugaster hricatuSy Gerstaecker, Arch. f. Nat. xxxv. p. 213 

(1869) Von der Decken’s Reisen, iii. (2) p. 26, pi. ii. 
fig. 1 (1873) ; Karsch, Berl. ent. Zeitsch. xxxi. p. 65 
(1887), xxxii. p. 463 (1888). — Zanzibar. 

5. Eugaster Powysi^ Kirby, L c. p. 294 (1891). — Morocco, 

*6. Eugaster Guyoni^ Serville. — Algeria. 

Eug^r Quyoni, Kirby, I c. p. 295 (1891) ; Yosseler, Jahresbeffce Ver. 
Wnrttemb. xlix. p. xciii (1®3) : Finot, Ann. Soc. Ent, France, Ixv. 
p, 658 (1897). ^ ^ 

lEugaster spinulosu^y pi., Karsch (excl. syn.), e, xxxi. p. 65 (1887), 
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7. Eugaster Lucasi^ Kirby^ 1. c. p. 295 (1891). — Tunis. 

Hetrodes Ghiyoni^ var., Lucas, Bull. Soc. Ent. France, (2) ix. p. 4 (1351). 
JEugaster Guyouiy Lucas, Ann. Soc. Ent. France, (4) i. p. 217 (1861) ; 

Wliite, Proc. Ent. Soc. Lond. 1888, p. xsv. 

Eugaster Guyoni, yar. LucasU Krauss, Jahreshefte Ver. Wurttemb. 
xlix. p. xcvi (1892) ; Zool. Jahrb. Syst. ix. p. 552 (1897). 

t8. Eugaster inornata^ Krauss. — Oran. 

Eugaster Guyoni^ var. inornaia^ Krauss, ll. oc, (1892, 1897). 

II Eugaster Guyonii^ Karscb, h e. xxxii. p. 462 (1888). 


Acanthoproctus, Karsch (1887). 

tl. Acanihoproctus (?) capreoluSj Pictet, M^m. Soc, Genfeve, 
XXX. (6) p. 69, pi, iii. figs. 33, 33 « (1889). — S. Africa. 

*2. Acanihoproctus ceroinus^ De Haan. — Cape. 

Setrodes forths Walker, Cat. Derm. Salt. ii. p. 229. n. 11 (1869). 

3. Acanihoproctus militarise White, Methuen, Life in Wilder- 

ness, p. 316, pi. i. fig. 4 (1846). — S. Africa. 

4. Acanihoproctus HowarthrCe Kirby [vide infra) , — E. Karoo, 

Cape Colony } Brak Kloof, near Grahamstown. 

Hemihetrodes, Pictet (1889). 

SemihetrodeSi Pictet, M^m. Soc. Genlye, xxx. (6) p. 74 (1889). 

1. Hemihetrodes vittatuSj Walker. — S. Africa, 

Setrodes vittatus, Wahter, Oat. Derm. Salt, ii. p. 229. n. 12 (^1869). 
Mei^iihetrodes Peringueyi, pt, Pictet, L c. pi. iii. tigs. 30, 30 a (1889). 

2. Hemihetrodes Peringueyie Pictet, L c, — S. Africa. 

Apheaotia, Kirby [vide infra). 

WEnyaliiiSj Stai, CEfy. Vet.-Akad. Fdrh. xxxiii. (3) p. 58 (1876). 
Eugaster^ div. a, St^l, Rec. Orth. ii. p. 22 (1874). 

1. Aphractia diadematae Stal (1858). — S. Africa. 

Hetrodes crassipes^ Walker, Car. Derm. Salt, ii, p. 231. n. 19 (1869), 
Acanihoproctus ibex, Pictet, Mem. Soc. Geneve, xxx, (6) p, 72, pi. iii, 
figs. 31, 31 b (1889). 

Madkia, Kirby (1896). 

MadigUf Kirby, Ami. & Mag. Nat. Hist. (6) xvii. p. 124 (1896). 
WFrionocmmise Karsch, 
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*1, Madiga verrucifera^ Karsch. — Mombasa. 

I^rionocnemis verniciferus, Karscli, Berl. ent. Zeitsclir. xxxi. p. 67, 
Taf, ii. fig. 3 (1887) ; Ent. Naclir. xiii. p. 261 (1887). 

t2. Madiga alerrans^ Schulthess-Kechberg. — Somali. 

Frionocnemis ahermns, S.-R. Ann. Mus. Genov. (2) xix, p. 210, pi, ii, 
figs. 16, 16 a (1898). 

Spalacomimus, Karsch (1887). 

1. Spalacomtmus taiga ^ Gerstaecker, — Zanzibar. 

Bugaster taha^ Gerst. Arch. f. Nat. xxxv. p. 214 (1869) ; Von der 
Decken’s Keisen, iii. (2) p. 28, Taf. ii. fig. 3 (1873). 

Beadtopisthius, Karsch (1887). 

1. BradyopistJiius paradoxuruSj Karsch. — Somali. 

[To be coniinued.] 


XIV . — New Species of Oriental Lepidoptera, 

By Colonel C. Swinhoe, M.A., F.L.S. 

Faro. Nymphalidae. 

Subfam. ExrTLCEiNM. 

1. Caduga eihohga^ nov. 

(J ? , The Perak form of C, tytia^ Gr&j, figured by Distant 
in Shop. Malay, pi. xli. fig. 15, differs constantly from both 
Indian and Chinese forms in the lony, series before me, not 
in the division or othen\ise of the large pale spot in the 
anterior wings between the second and third medial nervules as 
stated by Distant (p. 409), this character being inconstant in 
the group, but in the difference in the form of the subapical 
hyaline streaks of the fore r^ings, which is very characteristic 
in the group — the lower streak being short and the upper 
ones reduced to mere spots, whereas in iytia the lower streak 
is always long; the fore wing of this form is also much 
shorter than it is in iyiia^ the apex less produced, and the 
outer margin more abrupt. 

Expanse of wings 3^ inches. 

Perak. Many examples. 

This form is in the B. M. from Perak, unnamed. 
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^ 2, Penoa evalida^ nov. 

c? $ . Differs from P. aleathoe^ Godt., in the hind wing 
having the discal streaks short, these streaks, as also the 
submarginal spots, obscured, being suffused with brown; the 
female differs from the male only in having the markings 
more pronounced. 

Expanse of wings, 4^o, $ 4/^ inches. 

Perak. Many examples. 

Not referred to by Distant in his Ehop. Malay. ; it is the 
Perak form of P. alcaihoe^ but the markings of the hind 
wings, instead of being pure white as in that species, are as 
obscure as in P. PinwUli^ Butler, and P. Meneiriesii^ Felder. 

3. Galliplcea musa^ nov. 

cJ ? . Dark blackish brown, with very faint blue gloss on 
outer portions of fore wings; spots violet, one near costa 
above end of cell, one in the cell at its lower end, one below 
it in interno-median area, all three in a line ; in the female 
there is a fourth spot in the interspace between the cell- spot 
and the lower spot; there is a spot outside the cell, and 
another above it, a submarginal row of seven spots with 
whitish centres ; hind wings paler and more brown, with the 
usual grey glandular patch, extending halfway into the cell 
in the male, the grey costal space limited by the subcostal 
vein in the femme ; three submarginal spots in the upper 
interspaces. Underside uniform pale brown, spots grey; 
fore wings with one near costa above end of cell, one inside 
lower end of cell, one large and oval-shaped in the interspace 
below, a spot in each of the two discocellular interspaces, 
submarginal and marginal spots in each interspace, the latter 
very small; hind wings with white dots at the base, and 
small submarginal and marginal spots in each interspace. 

Expanse of wings 3^^ inches. 

Tonkin. 4 ^ , 1 ? . 

Allied to nothing I know of : marked like a Salpinx^ 

Subfam. NnupjsLizrirjs* 

4. Precis iieglectay nov. 

$ . Upperside dark brown tinged with pink : fore wing 
with a broad pinkish-grey band across the centre of the cell 
and continued to the hinder margin, a similar band across 
the end of the cell ; discal and submarginal broad bands of 
the same colour across both wings, the discal band being 
interrupted opposite the end of the cell of the fore wings by a 
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brown elbowed mark of the ground-colour of the wing, botK 
wings also with a thin pinkish band close to the outer margin. ^ 
Underside with the ground-colour dull ochreous tinged with 
pink ; the fore wings crossed by four bands, the discal one 
much indented; the hind wing with an antemedial irregular 
band, a nearly straight discal brown line with a pale inner 
edge ; a discal row of small ocelli, with white centres and 
ringed with brown, across both wings, also a submarginal 
sinuous brown line in both wings. 

Expanse of wings 2-^ inches. 

Sandakan, Borneo. 8 c? c? ^ 1 ? . 

Belongs to the iphita group ; it is in the B. M. unnamed. 

5. Aihyma gynea^ nov. 

Upperside black, markings milk-white, a narrow 
streak in the cell, extending slightly beyond it in a spear- 
shaped end ; three subapical spots, the middle one the largest ; 
a discal band, running nearly parallel with the discoidal 
streak, composed of three conjoined spots merely divided by 
the veins, the upper one a large oval in the first median 
interspace ; a snbmarginai pale line whitish near the hinder 
angle, ending in a prominent orange spot near the apex: 
hind wings with a broad antemedial band, this and the discal 
band of the fore wings being continuous and edged with 
blue ; a narrow discal band of pure white spots, a pale thin 
sxibmarginal band, the abdominal border pale with some 
bluish- white hairs near the anal angle. Underside reddish 
brown; markings as above, the subapical band of spots 
continued in a curve (round the discal band) to the hinder 
angle ; two whitish bands near the outer margin of fore wings, 
the outer one stopping short of the apex ; a single white band 
near the outer niargiu of hind wings, both more or less 
macular; abdominal border and thorax tinged wdth blue; 
abdomen above with a bluish--white band near the base. 

Expanse of wings 2^q~ inches. 

Perak, 3 J c?. 

Nearest to A. assa^ de Niedv. Journ. Bomb. N. H. Soc, 1894, 
p, 42, pi. K. fig. 8, which I have from the Battak Mountains, 
Sumatra : on the under side it is very similar ; above it can 
at once be distinguished by the prominent bright orange 
apical spot. 


6. Aihyma socia^ nov. 

^ , Upperside black ; markings pure white, the streak 

within -the ceil extending from base to end, divided into three 
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equal portions touching each other, thickens outwards and 
connects with a long spear-shaped mark beyond the cell with 
its point running into the lower end of a broad subapical 
band formed into three nearly square spots by the veins; an 
oblique discal band of three broadly oval spots in the three 
lower interspaces, a small white mark near apex, two pale 
lunulate lines or thin bands close to the outer margin : hind 
wings with a broad inner transverse band and a discal band 
of spots and a pale submarginal line as in selenophora. 
Underside pale brown with a rufous tinge, the base suffused 
with pale greenish scales, as is also the abdominal margin of 
the hind wings ; the bands all very broad and the submarginal 
lines white and thick, and white spots on the margin ; 
abdomen with a white band. 

Expanse of wings inches. 

Solomon Islands. One example. 

Belongs to the selenophora group, but it is quite distinct 
from that species. 

7. Gyrestis natta^ nov. 

(J . Upperside with all the markings as in (7. cocles^ Fabr., 
but the basal half of both win^s is sepia-coloured limited by 
the broad transverse pure white band ; on the outer side of 
this band the ground-colour is also mostly' sepia, the sinuous 
lines on each side of the row of ocelli being pure white ; on 
the underside the transverse markings are sepia tinged 
with red. 

Expanse of wings 23 ^^, inches. 

Khasia Hills. Numerous examples. 

In the ^ Butterflies of India,’ vol, ii. p. 254, Mr, de Nic^ville 
refers this insect to G, Earli^ Distant, under which name it 
stands in the Indian collections, Mr. de Nic^ville says that 
<7. Gooles appears to usually present three distinct forms 
wherever it occurs; this is apparently a perfectly correct 
statement, but it only goes to prove the tact that if such forms 
are to be studied by the biologist and careful records kept of 
the manner in which they either die out or gradually establish 
themselves as good species, they must have names. In the 
Malay Peninsula we find three forms with three names — 
coeles^ Fabr.,/bmo 5 «, Felder, and Earli^ Distant. In India 
similarly we have three forms, but the third Indian form, 
whether it be only a form of codes or a good species, is not 
the same as the third Malayan form ; it differs widely from 
Ewrli^ Distant, having much less white on it and is altogether 
of a different tint of sepia ; they come in large numbers 
together from the Khasia Hills. I have examined many 
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hundreds and have now 72 codes from India and Perak, 
39 natta from India, and many Earli from Perak before me : 
some of the specimens of natta are paler than others, but I do 
not remember to have ever seen what might be called a real 
intergrade between this form and codes \ I have, however, 
never seen a female of natta ^ though females of codes are not 
uncommon. 

Fam. Lycsemdae. 

8. Tajuria teza^ nov. 

? . Upperside : fore wing blue, like the colour of Gliaria 
oihona^ Hew., but brighter and paler in the outer portions ; 
the costal and outer margins broadly black, filling one third 
of the cell; the black band very broad beyond the cell, 
narrowing gradually towards the hinder angle, where it curves 
a little on the hinder margin ; the blue portions irrorated with 
black atoms, thickly so on the inner half of the wing: hind 
wing darker blue ; a blackish-brown costal border, inwardly 
diffuse, and the whole surface of the wing thickly irrorated with 
black atoms, suffusing the entire wing ; marginal line black, 
inwardly edged with white; tails black with white tips; a 
blackish spot on the anal lobe, and a black spot at the end of 
the three next veins on the brown cilia. Underside bright 
chrome-yellow, with a discal narrow darker line outwardly 
edged with whi e ; fore wing closed by a similar line ; the 
discal line is somewhat irregular, like connected lunules, 
there is also an indistinct submarginal line not white-edged ; 
hind wing with a similar discal band, nearly straight to the 
second medial nervure, then zigzag to the abdominal margin ; 
a similar submarginal line with an outward white edging ; 
marginal line black ; the space between these lines and up 
half the margin white with black irrorations, with a chestnut 
spot in the first median interspace and a black spot in the anal 
lobe ; cilia brown, edged with white. 

Expanse of wings inch. 

Jaintia Hills. 2 ? ? . 

Above it much resembles the female of T.istroidea^i.dSic6Y.j 
but below the colour is quite different ; the discal line on fore 
wings is also more irregular and the chestnut spot on the 
outer margin of hind wings below near the anal angle has 
not a black centre as it has in istroidea^ and is close to the 
margin well inside the submarginal line; it also much 
resembles the female of Tmuria ihria^ de Nic4v., from Sumatra 
and Burma*, but difl^rs in the blue coloration of the 
upper surface and in the width and character of the black 
band. 

* Joanu Bomb. N. H, Soc. p Ul, pi. T. fig. 89. 
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Fam. PapilionidsB. 

Subfam. Fibbing* 

9» Dercas enara^ nov. 

c?. Larger tlian D. hrindaha^ the apical black patch 
running somewhat into the veins, instead of being nearly 
square cut as it is in hrindaba ; the inner margin of this 

S atch is mai'ked with bright orange colour, and so is the 
iscal band, both characters wanting in the Indian form ; no 
discal spot on the fore wings. 

$ . Pale primrose, the apical patch more restricted, the 
pointed apex sometimes merely irrorated with black j the 
discal spot prominent as in the female of Walliohii. 
Omei-shan, W. China. Many examples. 

Mr. Leech in his ^Butterflies from China, Japan, and 
Corea,’ p. 445, gives Doubleday’s description of the male of 
Wallichii with the discal spot, but he figures {pi. xxxv. fig. 3) 
the form I now call enara. Perhaps a form with the black 
discal spot on the fore wing of the male does occur in China, 
but I have not seen it ; all those received by me have been 
without it. 

10. Dercas hrindaha^ nov. 

<J. Like D, Wallichii, Doubl., but without the large 
blackish -brown spot in the interspace between the first and 
second median nervules of the fore wings above. 

Khasia Hills. Numerous examples, all males. 

This insect has been placed under the name of D, urania, 
Butler *, in all Indian collections ; but urania is merely the 
female of D. Wallichii. I have received D, hrindaha in great 
quantities from my Khasia Hill collectors during the past eight 
years ; it always comes with D. Wallichii and is the commoner 
of the two. Though the discal spot in Wallichii is sometimes 
larger, sometimes smaller, it is never evanescent, and I 
think, therefore, I am justified in saying I have never 
seen an intergrade between the two ; but whether it be a good 
species or merely a form of Wallichii it is very distinctive, and 
for the sake of convenience should have a name. I have 
never seen a female; it very probably closely resembles the 
female of Wallichii^ as is the case with the allied Chinese 
form. 

Fam. Hesperidse. 

11. Hasora haslia^ nov, 

. Upperside black, without markings : fore wings with- 
out the sex-mark. Underside dark brown, tinged with lilac, 
* P. Z. S. 18G6, p. 468, pL xxvi. fig. 6. 
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without any gloss : fore wings with a deep black fascia in the 
central portion of the wing from the base to near the outer 
margin, ninning up to near the costa before the apex : hind 
wings with a very narrow pure white discal band from the 
costa before the apex to the abdominal margin above the anal 
angle, where it is broken j anal angle filled up by a large 
blackish patch, slightly darker than the ground-colour of the 
wing ; cilia browm, with a basal pure white line for a short 
distance before the anal angle. 

? , Only differs from the male in having an ochreous sub- 
apical dot and tw^o ochreous discal spots on the fore wings 
above, as in JParata chromus^ Cram. ; below there is an addi- 
tional white spot or patch near the hinder angle of the fore 
wings, in continuation of the discal white band of the hind 
wings. 

Expanse of wings 2-j^ inches. 

Brisbane. 1 c? , 5 $ $ . 

Received from my collector in Brisbane as Parata chromm^ 
but it is a true Hasora^ and not a Parata^ and it is altogether 
differently coloui’ed below and is much larger than chromus. 
It is unnamed in the B. M. 

In vol. ix. p. 407 of the Journal of the Bombay Nat. Hist, 
Soc. Mr. de Nie4ville says I use Parata in a generic sense 
while speaking of its subgeneric characters, which really 
means that 1 adopt the binomial and not the trinomial 
system; apart from tliat, it is very difficult to my mind to 
determine the meaning of the words genus or subgenus. I do 
but agree wnth Dr. P. L. Sclater, than whom there is no 
higher authority, who says “ Qenera, as we all know, do 
not exist in nature, and it is a mere matter of convenience 
how large or how small we make them.” How are w^e to 
define a genus ? Why should we ignore all secondary sexual 
characters in forming a genus ? I agree with Meyrick, who 
says t : — “ There is absolutely no scientific justification for 
this restriction, which would make the classification of some 
groups of Lepidoptera quite impracticable ; when such struc- 
tural characters are found in any instance to assist the 
definition of natural genera, there is no reason in nature why 
they should not be employed with perfect freedom.” 

Earn. Eupterotidse. 

12. Eupterote arinita^ nov. 

c? • Head, thorax, and fore wings dark olive-brown : fore 
wings crossed by many indistinct dark bands, the most 

♦ 'Ibis,' 1897, p. 1S4, 
t * Handbook of British Lepidoptera/ p. 11. 
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distinct being a broad even discal band, with indications of a 
yellowish outer edging, followed by some yellow lunular 
marks, but the whole wing is so thickly clothed with long 
brown hairs as to make all the bands and markings very 
indistinct : the hind wings are still more thickly clothed with 
paler brown hairs over a yellow ground-colour, leaving an 
indistinct central broad brown band visible ; a more promi- 
nent discal band, corresponding to the indistinct discal band 
of the fore wings, followed by a broad yellow band, which 
includes a row of dark brown spots with outward spear-shaped 
ends surrounded by yellow, and limiting the dark brown broad 
border. Underside pale yellow-brown ; both wings with a 
thick central brown line, a similar discal line, black spear- 
sli^ed spots, and a darker marginal border. 

Expanse of wings 3| inches. 

Castle Kock, Karwar, Jan. 1892. Type in coll. Davidson. 

Unlike any of the different forms of Eupterotejtt described. 

Fam. Notodoutidse. 

Genus Clenoea, nov. 

(J . Branches of the antennae long, gradually shortening to 
the tips, which are simple, as in the genus Eosama^ Walto; 
fore wings long and narrow ; costa slightly concave before the 
middle, much rounded before the apex, which is also round ; 
outer margin very oblique and angled at vein 3 : hind wing 
with the anal angle much produced and extending almost to 
the extremity of the abdomen. Fore wing with vein 2 from 
middle of cell, 4 from end of cell, 3 at an equal distance 
between, o from centre of discocellulars (which are almost 
straight), 6 from upper angle of cell, 7, 8, and 9 stalked : 
hind wings with veins 3 and 4 and 6 and 7 from the angles 
of cell, 5 absent. 

Looks superficially like a Lasiocampa allied to the genus 
Tfcerray Swinh., or Moore. 

13. Clenora engonata, nov. 

^ . Antennse, head, and collar ochreous ; thorax and fore 
wings dark olive-green, sparsely irrorated with minute white 
scales, the veins whitish; apex, outer margin, and cilia 
chestnut-red : abdomen and hind wings chestnut-red, without 
markings. Underside -with the pectus and legs ochreous; 
wings uniform chestnut-brown, with the apices and outer 
margins ochreous. 

Expanse of wings IJ inch. 

Karwar ; rains, 1893. Type in coll. Davidson. 

Allied to nothing I know of. 
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14. Stauropus clothus^ nov. 

. Head, thorax, and fore wings dark brown : fore wings 
with some white scales on inner and upper parts, a large 
white spot at end of cell, a similar white spot just beyond 
and slightly lower j three indistinct, outwardly curved, 
sinuous black lines — subbasal, antemedial, and postmedial — 
at equal distances apart, the last going through the white 
spots j a black streak on the hinder margin near the angle, 
four pale yellow points on the costa near the apex, and a 
submarginal row of black dots : hind wings pale brownish 
grey, slightly darker towards the outer margin : abdomen 
greyish brown. 

Expanse of wings inch. 

Karwar, Sept. 1895. Type in coll. Davidson. 

Fam. GeometridsB. 

Subfam. CEnockzominje. 

15. Sarcinodes perahariuj nov. 

? * Upperside purplish cinereous ; a double reddish line 
from apex of foie wings to abdominal margin of hind wings 
above the middle, as in restitutaria^ Walker: fore wings 
with the space inside the double line saturated with dark 
chocolate colour, a large whitish spot at the end of the cell ; 
hind wings with a darker discal indistinct fascia. Underside 
paler, suffused with brown on the outer portions ; transverse 
line and discal dots as in restitutaria^ but no signs of the 
upper discal black patch as in that species. 

Expanse of wings inches. 

Perak. One example. 

No doubt a local form of 8* restitutaria^ Wlk., this female 
having antennse with short uniseriate branches as in that 
species ; in 8, Ulacina^ Moore, the antennae of the female are 

? uite simple, and therefore Hampson’s diagnosis (Faun, Brit, 
nd., Moths, vol. iii. p. 315), antennas with short uniseriate 
branches to two thirds length in both sexes,” is not correct 
for this genus as a whole. 

Fam. Limacodidae. 

16. Narosa narcTia, nov. 

^ ¥ . White, top of head, thorax, and fore wings suffused 
with pale reddish fuscous : in the fore wings the suffusion 
forming two indistinct bands, one from the base outwards, 
and the other from costa across the apical space, leaving the 
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apex white ; a pure white spot at lower end o£ cell, a black 
mark in the outer margin above the angle ; cilia interlined 
with pale fuscous : hind wings white, with some slight 
suffusion in the veins ; cilia pure white. Underside white 
without markings. 

Expanse of wings l^^^g inch. 

Karwar, July 1895. Type in coll. Davidson. 

17. Thoseajaseaj nov. 

$ . Head, body, and fore wings pale pinkish grey-brown, 
irrorated with very minute black atoms, without any mark- 
ings : hind wings nearly black, without markings j cilia of 
both wings of the same colour as the wings, with a pale 
basal line. Underside: foie wings browniah grey, with pale 
prominent veins ; hind wings whitish, being nearly completely 
covered with whitish irrorations. 

Expanse of wings 1 inch. 

Kutyne, N. Kanara, J an. 1896. Type in coll. Davidson. 

Like T. Cotesi^ S^inh., smaller and paler^ and absolutely 
without any mai kings. 

Earn. Drepantdidse. 

18. Such era dicti/aria^ nov. 

? . Above and below pure w’hite ; wings without any 
transverse markings : fore wings with the discal spot below 
showing through the wing; hind wing with a large black 
spot at the end of cell ; both wings with a submarginal row 
of prominent round black spots, and a row of indistinct black 
dots between it and the margin ; vertex of head black. 
Below with a large black spot at the end of the cell in both 
wings, and a row of submarginal black spots, smaller than 
they are above and not so round. 

Expanse of wings 2^^ inches. 

Kangra. One example. Type in coll. Davidson. 

About the size of S Pitmaniy lloore, but more nearly 
allied to E, suhstiymaria^ Hiibn. ; the spots at the ends of the 
cells similar, but otherwise quite different. 

Fam. Lymantriidse. 

19. Topomesa lerwa^ nov, 

^ . Head and shaft of antennas reddish brown, branches 
of antennas brownish grey ; thorax and abdomen white, 
faintly tinged with pinkish: wings pinkish luteousj fore 
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wiTJgs the paler, a large brown lunnlar mark at the end of 
cell, costal line rnfons, continued over the apex and on to the 
outer margin, where there is some rufous suffusion in the 
excised pait below the apex; hind wings without markings, 
and more yellow in colour; cilia of both wings rufous. On 
the underside the body is whitish ; legs rufous ; the upper and 
outer portions of tlie fore wings and the whole of the hind 
wings, with the exception of the abdominal area, are suffused 
with bright rufous. 

? . TrTith the fore wings suffused with olive-brown scales, 
darkest in the centre and outer margins, the outer margin 
angled at vein 4, and between it and the apex there is a deep 
excision ; a large brown lunular maik at the end of cell. The 
undeiside is ochreous, the excision suffused with dark brown, 
the upper portions of fore u ings and outer portions of hind 
wings with chestnut. The antennae are almost as deeply 
pectinated as in the male ; the head, thorax, and fore wings 
above are coloured as in the male. 

Expanse of wings 1 ^ inch. 

. Castle Eock, Karwar, October 1892* ? . Karwar, 

September 1895. Types in coll. Davidson. 

20. Ctspia cTiarma^ nov. 

. Head, thorax, and abdomen orange ; thorax with two 
black spots in front ; antennse black, the shaft white at sides : 
fore wings orange-grey ; veins pale luteous, forming a pale 
spot at the lower end of cell ; four black spots at the base : 
hind wings orange, without markings; cilia pale luteous. 
Underside of a uniiorm orange-colour, legs with black hands. 

Expanse of wings 2 inches. 

Karwar ; rains, 1893. Type in coll. Davidson. 

The hind wings are coloured as in U. venosa^ Wlk., and 
puncfifascia^ Wlk. j the fore wings are greyer, the markings 
altogether different, and it is a much smaller insect. 

Earn. AgaristidfiB. 

21. Mimeusemia Davidsoni^ nov. 

(J. Wings deep black; fore wings with a large pale 
yellow spot at one fourth from base, filling that portion of 
the cell and extending slightly below it, where it is slightly 
produced outwards ; a broad pale yellow discal band from 
below the costa to the centre of the interno-median inter- 
space, rounded at both ends and recurved opposite the lower 
end of the cell, beyond this is a band of metallic blue streaks 
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on the veins ; some metallic blae scales in various parts of 
the wing forming three incomplete, irregular bands — subbasal, 
medial, and postraedial, the last being close along the inner 
side of the discal yellow band : hind wings as dark as the 
fore wings, but without any blue scales ; a large central pale 
yellow spot joined to a pale yellow subbasal still larger patch, 
forming abroad band. Underside same as above, except that 
there are no metdlic scales, and there is a subcostal yellow 
spot in the centre of the fore wings. Head, thorax, and 
abdomen black, the last four segments of the abdomen orange 
coloured. 

Expanse of wings inch. 

Karwar, South Kanara. One example. Type in coll. 
Davidson. 

Allied to M. basalisy Wlk., but the fore wing has no 
chestnut tinge, and the hind wing has a broad band instead 
of a central spot. 


Fam. Lasiocampidae. 

22. Lenodora Jia^ nov. 

cJ. Pale reddish brown. Head, thorax, and abdomen 
covered vrith pale ochreous-brown hairs ; anal tuft bright 
ochreous. Wings very thinly clothed, semihyaline : fore wings 
with the costa and hinder margin more thickly clothed with 
dark red-brown ; a submarginai row of indistinct blackish 
spots ; cilia bright red-brown : hind wings slightly more 
clothed than the fore wings; cilia bright red-brown. Under- 
side ; body and legs ochreous, covered with ochreous hairs ; 
wings more ochreous, with the margins red-brown. 

Expanse of wings inch. 

Kashmir, May 1896. Type in coll. Davidson. 

Fam. ISToctuidaB. 

Subfam. Tmtfinm, 

23. Acronycta iria, nov. 

? . Head, thorax, and fore wings grey : fore wings with a 
longitudinal black streak below the middle, from near the 
][)ase to about one third from base, where it stops and com- 
4 nences again from about one third from outer margin to 
near the margin; the wing is also crossed by an antemedial 
outwardly curved blackish sinuous line, a medial, short line 
from the costa to a black-ringed orbicular mark ; an outwardly 
turved dentate black discal line, some indistinct submarginal 
^ Anti. & Mag. N. Hist. Ser. 7. VoL iiL 8 
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marks, and marginal black points which run into the cilia, 
which is whitish with blackish tips; hind wings greyish 
white, grey on the outer margins ; veins dark grey ; a thin 
discal transverse grey band : abdomen greyish white. 

Expanse of wings 2 inches. 

Kulu. One example. 

Subfam. Acouttiinju. 

24. Cosmta ozela^ nov. 

$ . Frons white, top of head and collar cheslnut-gi ey ; 
thorax and abdomen brown, suffused with chestnut : fore wing 
with the suffusion forming a dark cloud on the eentie of the 
hinder margin ; costa with two small deep black spots, sub- 
basal and antemedial, then tw^o large deep black spots, medial 
and subapical, betw'een these two is a small wdiitish space; 
an indistinct blown discal sinuous line, outwardly curved on 
the upper part, deeply recurved to the low’er end of cell, then 
downwards to the hinder margin one third from the angle ; a 
blackish mark at the end of the cell : abdomen and hind wings 
blown without markings. Underside uniform dull brown ; 
a brown dot at the end of each cell and a brown discal line 
across both wings. 

Expanse of wings inch. 

Mhow. Type $ in coll. Swiuhoe, 

Karwar ; rains, 1889. Type ? in coll. Davidson. 


Subfam. ^ 

25, Ftisciana ioda^ nov. S 

$ . Palpi and top of head pinkish grey ; thorax olive- 
brown; abdomen grey, with brown segmental bands: forte 
wings w ith the inner half browm, crossed by four or five dark 
brown lines; a yellow subbasal spot on the costa and another 
one third irom base ; the discal space is variegated, the upper 
part ochreous, the lower pait smeaied with white scales, the 
outer marginal part dark brown, in the ochi ecus part opposite 
the cell is a triangular black mark centred with ochreous, 
and this space is outwaidly bounded by a duplex brown line, 
bent outwards round the triangular mark, a submaiginal 
duplex line terminating at apex in a small white patch and 
a white spot in the disk ; three ochreous dots on costa neai 
apex : hind wings brown. Underside pale brown ; costa oi 
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fore wings with many whitish marks ; hinder marginal parts 
and inner area of hind wings whitish ; fore tarsi black with 
white bands. 

Expanse of wings 1 inch. 

Karwar, June 1895. Type in coll. Davidson. 


Subfam. Catoqalinm. 

26. Catocala trisa^ nov. 

. Palpi, head, thorax, and fore wings dark brown, thorax 
with a blackish stripe on each side : fore wings with sub- 
basal and anfcemedial, nearly erect, blackish bands, beyond 
this the wing is paler except towards the margin ; two sinuous 
short black lines from the costa near the apex, across the 
apical space, enclosing a pale brownish ochreous apical spot, 
some spear-shaped black submarginal marks ; cilia brown, 
with a pale line at their base : abdomen and hind wings bright 
ochreous yellow, a brown marginal band stopping abruptly 
at vein 2 and including a yellow apical space ; cilia yellow. 
Underside : fore wings nearly white, hind wings yellow; fore 
wings with a short postmedial brown band, and a marginal 
brown band with an ochreous apical spot ; hind wings with 
band as above, also with an ochreous apical spot. 

Expanse of wings 1 ^ inch. 

Satara, 1874, Type in coll. Davidson. 

Allied to (7. ochreipennis^ Butler, from Madagascar, but 
smaller and the wings narrower. 


Subfam. Fooillinm, 

27. Zethes ochrodes^ nov. 

(J . Pale ochreous grey, with minute brown irrorations ; 
thorax marked with black lines : fore wings with subbasal, 
outwardly curved, black line, another close to it nearly 
straight, curved inwards near the hinder margin, the third 
discal, trom costa at two thirds, elbowed deeply outwards 
above the middle, then oblique to hinder margin at two 
thirds; two black longitudinal lines running just below the 
angle to the outer margin ; hind wings with a straight medial 
line, a brown spot near anal angle outside the line, the outer 
‘portion of both wings slightly more irrorated than the inner ; 
fore wing with a submarginal band of white lunules. 
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Expanse of wings inch. 

Port Blair, Andaman Islands, Two examples. 

The lines are disposed much as in Zethes {Rusicada^) 
lasiscripta^ Wlk., but that insect has a black basal area. 


28. Muza noda, nov. 

c? . Antennae black ; palpi black at sides, inner parts and 
last joint ochreous; frons chestnut; thorax, abdomen, and 
both wings brown ; top of head black, and a black band on 
thorax in front, from the costal base of one wing to the other : 
fore wings with a black lunule at the end of cell and a large 
black, almost quadrate, mark surrounded by a pale thin 
edging before the middle, extending from the median vein to 
the hinder margin : hind wings slightly paler towards the 
base, without markings. Underside: wings of a uniform 
pale brown, without markings; tibige with ochreous hairs, 
tarsi black, anal tuft of abdomen yellow. 

Expanse of wings inch. 

Karwar, August 1896. Type in coll. Davidson. 

The tibiae are rather more hairy than usual and the palpi 
rather shorter. The insect somewhat resembles Towoca'inpa ? 
atriphga, Walker, from Natal, but it has the venation and 
other characteristics of the geiins Iluzo, Walker, the type of 
which is Walker, which I have from the Jaintia Hills* 


Earn. Thyrididse. 

29. Bypolamprus rupina^ nov. 

¥ . Of a unifoim pinkish-brown colour, with evenly 
disposed daik brown stiiations on both wings throughout ; an 
indistinct large brown spot at the end of cell of fore wings ; 
hind wing with the enter margin slightly excised before anal 
angle. ^ Underside : fore wings paler, discal spot as above.* 
hind wings whitish ; brown striations on both wings as above! 

Expanse of wings 1-^ inch. 

Jarimpnr, February 1895. Type in coll. Davidson. 
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XV. — On the Localization of the Regenerative Surfaces ia 
the Phasmidae. By Edmond Boedage 

Acter a seiies of experiments I have succeeded in ascer- 
taining that the regeneration of limbs in Phasmids, in con- 
sequence of aitificial amputation, only took place when the 
amputation had been perfoimed in the region comprising the 
tarsus and the lower third of the tibia f ; so that the only 
possible localities for the phenomena of regeneration were the 
region indicated and the surface of section corresponding to 
the line of fusion between the trochanter and femur, which 
was laid bare after autotomy. If there had been mutilations 
in the shape of amputations performed at different levels, the 
regenerative power would have manifested itself throughout 
the entire length of the limb, and would ceitainly have 
resulted in the reproduction of the whole of the missing 
portion, at whatever point these amputations had taken place. 

I was therefore led to seek for the reason of such special 
localizations as these, and I have studied the manner in 
which the principal vertebrate enemies of Monandroptera and 
Rhaphiderus attack these insects and lay hold of them. 

Birds, as I have been able to assure myself, are ill adapted 
to provoke autotomy or to mutilate the lower legion of the 
limba. They kill the insects immediately by dealing them 
repeated blows with their beaks. I have noticed this fact 
especially in connexion with the common myna {Acridotheres 
tristh), the great destroyer, par excellence^ of grasshoppers 
and Phasmids. 

Lizards have yielded me more interesting results. I have 
observed the mode of procedure of the ^‘bloodsucker” 
{Galotes versicolor) in order to seize a Phasmid. The Ortho- 
pteron suppoits itself on its long bent legs, its body balanced 
in the strangest manner while walking, and even during 
repose, if tlie least breath of air makes itself felt. The abdo- 
mqn is raised and bent back in a semicircle, an attitude which 
is especially remarkable in the young larvm. It most 
fiequently happens that the lizard, darting at the insect, 
seizes it by the abdomen or by the thorax and devours it 

* Translated by E. E. Austen from the ‘Comptes Rendus Hebdo- 
madaires des Stances de la Socidt^ de Biologie/ t. v, no 28, 5 aout, 1898, 
pp. 8^57-839 : from a separate impression communicated by the Author. 
Of. Ann. & Mag. Nat Hist ser. 6, ^ol. (Ib97) pp 473, 476, and o07. 

’ t Tidi Bull, de la Sue. entomol. de Fiance, trance du 13 juillet, lb9S. 
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immediately. Tt is not so when the insect is a somewhat 
laige one and is attacked by a Calotes of small size. In most 
cases the latter can only seize its prey by a limb. Then, by 
little abrupt and rapid movements, performed by relaxing a 
very little and then immediately tightening the grip of its 
jaws, which advance, so to speak, little by little, mounting up 
the limb, it finally reaches the body itself. I was never able 
to discover that its teeth severed the limb. They merely 
plant themselves more or less deeply in the chitinous sheath. 
The insect struggles and clings to the nearest objects by 
means of the claws with which the tarsi are terminated. 
This results in very severe strains on all the limbs, but 
especially on the leg which is seized. Not infrequently when 
the teeth reach the upper half or upper third * of the femur 
they may produce autotomy by breaking, if they penetiate 
deeply enough through the chitinous sheath. In certain cases, 
after having thus abandoned a limb, the insect, if upon a 
branch, allows itself to fall to the ground. In this manner 
it sometimes succeeds in hiding itself in the grass and in 
throwing its enemy off the scent. But in most cases it does 
not act thus, and confines itself to fleeing before the lizard. 
The latter speedily catches it up and renews its tactics, which 
in most instances end in the death of the Orthopteron, 

"When — which is of somewhat rare occurrence — the Calotes 
has only been able to seize the terminal extremity of the 
limb, the result, thanks to the relative fragility of this region, 
is the removal of a portion or of the w^hole of the tarsus, 
either by a pretty clean cut or by being palled off. These 
mutilations must have contributed to the development of the 
regenerative faculty possessed by the tarsus and the lower 
third of the tibia ; for the muscular fibres which move the 
joints of the tarsus have their attachments precisely in this 
portion of the tibia, and are subjected, beyond doubt, to strains 
and lesions, constituting a mode of excitation which is sufla- 
cient to explain the cases of regeneiation exhibited by this 
lower third of the tibia. 

We must not take any account of ants, whose bites can 
only provoke autotomy, and never mutilations of other kinds. 
The action of these bites is a purely chemical one, and could 
only have succeeded in manifesting itself at the outset of the 
period at which the special disposition which ensures spon- 
taneous amputation had been subjected, in course of tiuie, to 

* Tbe onlv region at which it is possible to provoke autotomy by 
cutting, pinching, or breaking. 
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a real process of improvement and had acquired a sufficient 
degree of sensitiveness. Moreover, ants only make their 
appearance during the tertiary epoch. 

The perfecting process must likewise have been accelerated 
by the difficulty experienced by the larva in emerging from the 
egg-shell. At this time it frequently happens that the tarsus 
of one of the limbs remains fixed in the hard round shell, 
which is then dragged along like a ball by the insect. 
Severe strains result from this every moment, when the 
shell is caught in some obstacle. These strains, if not always 
sufficient to produce autotoray, nevertheless pretty often 
bring about the mutilation of the tarsus, which, after being 
torn off, is abandoned either in its entirety or else merely in 
part, together with the egg-shell. This, then, must again 
have contributed to the development of the regenerative 
faculty possessed by the tarsus and the lower third of the 
tibia. 

Saurians and Batrachians, represented by the Stegocephali 
as early as the primary epoch, then certain small mammals 
beginning with the secondary epoch, although they do not 
appear to be able to produce mutilations in the shape of 
clean amputations of the femur and tibia, were nevertheless 
capable of contiibuting to the development of the regenerative 
faculty in the tarsal region, as well as to the peifecting of 
autotomy. But their attacks could not have been one of the 
primary causes of the appearance of the special disposition 
permitting autotomy first and regeneration afterwards. 

In a communication shortly to appear I propose to seek 
for these primary causes. 


MISCELLANEOUS. 

Hots on Papilio glycerion, Gray. 

By F. A. Heeox, Assistant, British Museum (Natural History). 

Ix 1831 no. 1 of Gray’s ‘Zoological Miscellany^ contained, on 
page 32, the short Latin diagnosis by Geo. Robert Gray printed 
below : — 

“ Fapiho Glycerion, — P, alis flavescentibus, fasciis nigiis ; posticis 
caudatis apice nigro, lunulis marginahbus coenileis, angulo anistriga 
Hava. Expansio alarum 3 poll. Habitat in Nepaul.’’ 

The original of the description is said to be in the collection of 
General Hardwicke. 

Twelve joars later — in 1843 — Boisduval (Spec. Gen. Lap. i. 
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p. 247* n. 71) gave a full description of the upperside from a figure 
on a plate in Gray’s then unpublished ‘ Lepidopterous Insects of 
Nepaul in the Collection of Xajor-General Hardwicke.’ The plate 
is quoted by Boisduval as no. 1, but was published as no. 3. Most 
clear iu the description is the notice of the two basal bands of the 
wings : — “ La premiere, pres de la base, se continuant sur le bord 
abdominal des inferieures ; la seconde egalement commune, mais ne 
depassant pas la cellule discoidale des inferieures.” 

These bands are quite obvious in Gray’s figures of glycenon in 
‘The Lepidopterous Insects of Nepaul’ (1846). 

In the interval, however, between BoisduvaTs description and the 
issue of Gray s plate, Westwood (Arcana Eut, ii. p. 24, t. 55. f. 3, 
1843) had figured, under the name of glycerion, Gray, the underside 
of a Papilio which was not the species described by Gray and Bois- 
duval, though he quotes the latter’s detailed description as absolving 
him from figuring the upperside. 

Westwood’s specimen came from “ Semlah, in the East Indies,” 
and he received it from Captain Parry. 

Oberthiir, in 1879 (Et, d’Ent. iv. p. 115), described a Chinese 
form, entirely rightly, as gjycerion^ var. mandarinus ; and in 1886 
de hTic^ville (Journ. As. Soe. Beng. Iv. p. 254) described, as inter- 
mediate between Gray, and Ob., Pajpilio papliits 

from Sikkim, and, for comparison, figured on pi. xi. tom, cit, the 
undersides of the species he called glycerion. Gray, and papJins, 
de Ificev. 

Unfortunately glycerion^ de Niceville and of most authors, ia 
glycerion^ Westwood, nec Gray, as is obvious from the mention and 
figure of the median black line on the hind wings in the description 
of Boisduval and the drawing of Gray ; and should further evidence 
be required, Gray’s type is in the Kational Collection. 

Papilio papJmSi de Nicevilie, became a synonym of P, glycerion^ 
Gray, and glycerion, Westw. et auct. plur., was without a name till 
Rothschild’s invaluable monograph on Eastern Papilios appeared iu 
Novit. ZooL voL ii. (1895), where the author bestowed the name 
easclmirensis on a subspecies, 165 (5), of what he, misled apparently 
by Westwood s error of identification, considered glycerion,. Gray. 

The subspecies 165 {a), “ Papilio glycerion, forma typica ” of the 
monograph, is still unnamed, and for this, the prev^ent Sikkim 
form, I propose the subspecific name sihkimica. 

The name of species no. 165 will be then caschnirensis, Roth- 
schild, with subspecies sikhimica, mihi ; and species no, 167 will 
stand as glycerion. Gray, with mandarinus, Ob., as a subspecies, 

Paphus, de Kicev., being a synonym of glycerion. Gray, forma 
typica, disappears altogether. 

The type of the genua Pazala, Moore (1888), is Pap, glycerion. 
Gray, 
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XVI . — On the Origin of the Fauna of Celehea^ 

By Professor Dr. Max Weber. 

[The following notes * are part of an article by Dr. Max 
Weber entitled Die Siisswasserfische des Indischen 
Archipels,” which appeared in his ^ Zoologische Ergebnisse 
einer Ileise in ITiederlandisch Ost-Indien/ vol. iii. 189t. In 
the first and special portion of the article complete lists of the 
freshwater fishes of Celebes and other islands are given, 
which are not reproduced here.] 


In dealing more closely with some questions of a general 
character, our starting-point is the opinion so clearly expressed 
by Dr. Giinther t • — “ The freshwater fishes being limited 
to the river- or lake-systems which they inhabit, and being 
less exposed to the disturbance afiecting the terrestrial 
animals, are singularly^ adapted for the elucidation of the 
original geographical distribution of animals of the present 
creation.” 

* Translated by Miss Ethel S. Barton, 
t Oat. Fish. viii. p. ix. 

Ann* & Mag* N* Hist Ser, 7. VoL iii. 
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1. What Diffeeexces aee exhibited between the 
Eastern and Western Portions of the Archipelago, 
AS regards the Freshwater Fishes ? 

The comparison of Sumatra, Borneo, and Java, on the one 
hand, with Celebes, Flores, &c. (in short, those islands lying 
to the east of the larger ones), on the other, shows at once a 
marked falling oj9f in the number of species of freshwater 
fishes. 

One is, perhaps, at first inclined to explain this fact by the 
smaller size of the individual islands in the eastern, as com- 
pared with the western, portion of the Archipelago. The 
area of fresh water, both rivers and lakes, must, of course, 
from the nature of things, bear a certain proportion to the size 
of the island. The smaller island will possess, on the whole, 
a less developed and less extensive river-system, and thereby 
be less adapted for the formation of a rich fish-fauna. 
Further, the form of the island and the disposition of its 
mountains have a proportionate influence. A glance at the 
map shows, for instance, that Flores can possess only very 
small insignificant rivers, and that also in Java, or on the 
east [?west — TranslatoT\ coast of Sumatra, the rivers can 
attain to only a small degree of development. 

The size and configuration of the island, with the con- 
current formation of rivers and lakes, are factors which must 
be taken into account in considering the peculiarities of the 
interesting fish-fauna of fresh water. These present, how- 
ever, no satisfactory explanation of the above-mentioned 
decrease in the number of species of freshwater fishes in the 
eastern portion of the Archipelago. This may be at once 
seen in the case of Celebes as compared with Java. Celebes 
has an area of 178,833 square kilom., while Java has 
125,896 square kilom. ; and the opportunities for the forma- 
tion of a freshwater fauna under present conditions are no 
less favourable than in Java. As a proof of this I would 
point out the river-system of the Tjenrana, in the south-west 
peninsula of Celebes, concerning the extent of which there 
exist careful estimates by A. Wichmaun*; and I myself 
was able to collect here more or less extensively. According 
to Wichmann, the river-system of the Tjenrana embraces an 

* A. Wichmann, Die Binnenseen von Celebes,” in Petermann’s 
Mitth. 1893, Heft, x., xi,, and xii. Compare also A. Wichmann, Be- 
licht lib. eine Rdae im Ind. Archipel/' in Tijdschr. Koninhlijk Neder- 
landsch AardTijlrnkundig Genootschap, 1890, pp, 47-49, and idem, 1892, 
pp. 299, 300. 
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area of 6065 square kilom., since it takes up the rivers Lapa- 
Lupa (La-Palupa), called in its upper waters Walannae, as 
well as the Minralang and others. To the Tjenrana system 
belong also the freshwater lakes Tempe and Sidenreng, the 
latter covering 65 square kilometres. 

So extensive a river-system can but be conducive to the 
development of a freshwater fauna. When, notwithstanding, 
the freshwater fish-fauna of Celebes is poor in species (though 
not in individuals), then the cause must lie in some other 
direction. This has been already recognized by von ]y!arten 3 
and, as we shall see later, by Gunther. 

It might be thought that the present conditions are only 
of comparatively recent date, and that formerly, from a 
different configuration of the island, the river-systems reached 
only a small degree of development. This brings us to a 
region outside purely zoological considerations, which we 
must nevertheless refer to later. At the same time emphasis 
must be laid on the fact that another difference exists, more 
important than the actual decrease in the number of species, 
between the east and west portions of the Archipelago. 

This difference is most clearly to be seen by a comparison 
of tables showing the occurrence of such fish in the Indian 
Archipelago as are undoubtedly freshwater. The following 
figures give the number of species of the different families on 
the three large Sunda Islands, as well as on Celebes, Flores, 
and Timor. Billiton and Madura are included in this enume- 
ration, as well as Bali, which must not be omitted. 
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^ The Cyprinodontidse, although consistiDg largely of hracMsh-water 
forms, are here included under true fi'eshwater &hes, since the genus 
Maploehihu belongs entirely to fresh water. 
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From this Table it may be seen that east of Borneo and J ava 
the MastacembelidaSj Siluridse, Cyprinidse, Nandidse, Lucio- 
cephalidae, and Osteoglossidse are entirely wanting. In our 
earlier list of freshwater fishes existing in Celebes, the Silaride 
genera Plotosus and Arius were given. These were never 
found, however, in the interior, but only in the neighbourhood 
of river-estuaries; and, what is more important, they are 
equally at home in brackish water or in the sea. They do 
not therefore come under consideration here, where we are 
dealing exclusively with true freshwater fishes. Farther, it 
is also worthy of notice that along the southern chain of the 
islands the transition is not so sudden as between Borneo and 
Celebes. The above Table shows us that already in J ava 
the Luciocephalidse, Nandidae, and Osteoglossidae are wanting, 
while Bali, so far as we know at present, only possesses two 
of the Cyprinid^ and one of the Siluridse. Were we inclined 
to continue the boundary-line in the usual way between Bali 
and Lombok, that boundary-line which, for freshwater fishes 
also, almost completely separates Borneo from Celebes, we 
should have to bear in mind our complete ignorance of the 
freshwater fauna of Lombok. Supposing for the moment 
that the conditions in Lombok were the same as those in the 
more eastern islands — Sumbawa, Flores, &c. — this boundary- 
line would have little to mark ofe At the best, so far as our 
present knowledge goes, there would be on the one side Bali, 
with two Cyprinidm and one Siluridse, while on the other — 
the eastern side — neither is represented. The difference, in 
itself unimportant, becomes still smaller when we examine 
how matters stand in Celebes as regards the Ophiocephalidas 
and Labyrinthici, equally characteristic of the western portion 
of the Archipelago. Sumatra has nine, Borneo eleven, Java 
only four species of OpJiiocephalizs ; not one is recorded from 
Ba]i j but Celebes, Flores, even Amboina still have Ophio* 
cepkalus striatus. This startling fact was recognized by 
Bleeker and v. Martens for Celebes and Amboina. v. Martens 
believed it was possible that this fish, characteristic of the 
Indian fauna, had been introduced by man ; but against this 
is to be placed its widespread occurrence in Celebes, even in 
places where the population has not reached such an advanced 
state of civilization as to allow the probability of such an 
introduction. This objection holds good in a still more 
marked degree for Flores, where I also found this species in 
a small stoam unsuitable for the cultivation of fish. Besides 
this, the inhabitants of Flores are of a low type and seldom 
fish. Finally, as regards the Labyrinthici, of the nine (or 
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eight) species recorded from Sumatra, Borneo, and Java, Bali 
possesses only two — Osphromenus trichopt&i*us and Anahas 
scandens. The latter occurs on Sumbawa, Celebes, Rotti, 
Sumba, and Timor bat in such a manner as to preclude 
the idea of introduction by man. 

The question, therefore, as to the differences existing 
between the eastern and western portions of the archipelago 
as regards freshwater fishes may be answered thus : — 

1. The transition from Borneo to Celebes in respect of 
river-fishes is very abrupt. Out of the nine families of fresh- 
water fishes characteristic of the Oriental region only three 
occur in Celebes, each represented by one species, while, 
according to our present knowledge, Borneo has 182 species. 
The Cyprinidae and freshwater Siluridse, which are so well 
represented in Borneo, are entirely wanting. This want is 
not explained by the present hydrographical condition of 
Celebes. 

2. Since Siluridse (one species) and Cyprinidae (two 
species) are found in Bali, and not in those islands further to 
the east (which fact would argue their non-occurrence in 
Lombok, hitherto unexplored ichthyologically), this would 
coincide with the original Wallace line. But it must not be 
forgotten that already in Java there is a decrease in fresh- 
water fishes, not only with respect to the number of species 
in proportion to the smaller size of Java compared with 
Borneo and Sumatra, but also qualitatively, inasmuch as two 
families — the Osteoglossidm and Luciocephalidse — are wanting 
in Java. In Bali six out of the nine families given in our 
tables no longer occur t- 


2. What is the Origin of the Freshwater Fish- 

FAIJNA IN THE EASTERN PORTION OF THE ARCHIPELAGO ? 

Since we have shown that the islands to the east of the 
great Sunda group are almost entirely wanting in true 
ireshwater fishes, the question arises, What is the origin 
of the fish-fauna on these islands? An inspection of the 
tables for Celebes and Amboina, although dealing with a 
much richer material, gives the same result as Ed. v. Martens + 

* According to Bleeker, Amboina has a peculiar form — Anabas micros 
cephalm, Blkr. 

t Probably, however, Ofdocephdus striatm and a species of JBtqpla* 
cMus occur in Bali. 

t Ed. V. Martens, ^ Preuss. Expedition nach Ost-Asien, Zoolog. Theil, 
Bd. i. 1874, p. 313. 
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arrived at in his excellent explanation of the fauna of the 
Indian Archipelago twenty years ago. This author writes : — 
In Celebes begins a far greater poverty in freshwater fishes, 
inasmuch as from here onwards the true freshwater species 
aie wanting throughout the whole eastern portion of the 

Archipelago It is therefore principally those genera 

regarded above as consisting of migratory and brackish-water 
fishes, such as eels, several Percoidse, and some Gobioidee, 
which form the freshwater fauna in Celebes and the Moluccas, 
several species of which appear only to have been found in 
fresh water .... while the majority live also in the sea or 
at least in hrackish water. . . • The very poor development 
of the freshwater fauna in the eastern half of the Archipelago 
arises partly from the fact that hardly anything but small 
rivers or streams exist, with stony bottom and varying depth ; 
for Celebes, however, this explanation does not hold good, 
since the lake of Tondano, for instance, contains a consider- 
able mass of water, in which Cyprinidse and Siluiidse could 
feel quite at home. In the absence of these two families of 
freshwater fishes, the eastern portion of the Archipelago 
agrees with its eastern and southern neighbours, Australia 
and the small islands of the Pacific.’’ 

As I have said, my much richer material only confirms 
this statement. This may be shortly explained by the con- 
ditions offered by Celebes. I select this island advisedly, 
because it possesses the most favourable hydrographical con- 
ditions for the cultivation of a freshwater fauna, and also 
because this fauna is much richer on Celebes than on the 
other islands in the eastern portion of the Archipelago. 
Another point in selecting Celebes for consideration lies in 
the peculiar position which it occupies in many respects, and 
this accounts for the interest long shown in this island by 
many investigators. 

The Table in the original memoir shows that Celebes has at 
least fifty species of fishes in true fresh water ; the numerous 
other species given in the same Table, which up to the present 
have only been recorded from the river-estuaries, are not con- 
sidered here. Of these fifty species there are only twenty- five 
which are not recorded also from the sea or brackish water • 
these are : — 

Dales mpestiis, 0. K Gobius kerymosus, JPet 

Therapon micrautbiis, £lkr, Sicydium cynocepbalmn C, F. 

Toxotes jaculator, Tall, microceph^um, jsl/cr,’ 

Gobius bicirrhosus, M, Web, Platyptera aspro, O, V. 

biocellatus, C Agonostoma plicatile, O. K 

— grammepomus, JSlkr, oxyrh} nchum, C. V, 
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Ophiocepbalua striatus, BL Symbrauclius bengalensis, yBClelL 

Anabas scandens, Bald. Anguilla mauritiana, Beiiii. 

p oligolepis, Blkr. sidat, Blkr. 

Haplocbilus celebeusis, M. Web. Opbichthys Kaupi, Blkr. 
Hemirampbus oiientalis, M. Web. Dorvicbthjs caudatus, Pet. 
f Notopterus kapirat, Lac. Tetrodon erytbrotsenia, Blkr, 

Monopterus javanensis. Lac. 

This great poverty in the fish-fauna of fresh water in 
Celebes and its marine character cannot be explained by the 
present hydrographical condition of the island. 

3. Has the Fish-fauna op Celebes an Australian 
Character ? 

In his invaluable ^ Handbook of Ichthyology ’ Gunther 
divides the equatorial zone, in respect to the distribution of 
freshwater fishes, into a Cyprinoid and an Acyprinoid region. 
In the Acyprinoid he includes the tropical American and 
tropical Pacific regions, characterizing the latter by the 
presence of Dipnoi, while, in contradistinction to the Indian 
region, the Cyprinidae and Labyrinthici are absent, ^^This 
tropical Pacific region embraces all islands to the east of 
Wallace’s line, New Guinea, Australia (with the exception of 
its south-eastern portion), and all islands in the tropical Pacific 
as far as the Sandwich group.” The importance of Gunther’s 
views on this question is so great that we will quote farther 
from him : — Comparing the area of this region with that of 
the others, we find it to be not only the poorest in point of 
the number of its species generally, but also in that of the 
possession of peculiar forms.” Then follows a short list, 
after which he says, “ The paucity of freshwater fishes is due 
in the first place to the arid climate and the deficiency of 
water in the Australian continent, as well as to the insigni- 
ficant size of the freshwater courses in the smaller islands. 
Still this cannot be the only cause; the large island of 
Celebes, which by its mountainous portions, as well as by its 
extensive plains and lowlands, would seem to oflEer a favour- 
able variety of conditions for the development of a freshwater 
fauna, is, so far as has been ascertained, tenanted by seven 
species of freshwater fishes only, namely, two Arius^ two 
PlotosuSf one AjiahaSy one Opkiocephalus^ and one Mono^ 
pt^us^ all of which are the commonest species of the Indian 

region Finding, then, that even those parts of this 

region which are favourable to the development of freshwater 
fishes have not produced any distinct forms, and that the few 
species which inhabit them are unchanged or but slightly 



128 


Prof. Dr. Max Weber on the 


modified Indian species, we must conclude that the whole of 
this area has remained geologically isolated from the other 
regions of this zone since the commencement of the existence 
of Teleostei, and that, with the exception of Ceratodm and 
Osteoglossum^ the immigration of the other species is of very 
recent date.’' 

To this statement we may be permitted to add the following 
remarks: — Firstly, the fish-fauna of Celebes is somewhat 
different from what Giinther was aware of at that time. 
This has been explained at length above. Arms and Pfo- 
tosus are unquestionably forms which have wandered in from 
the sea, and belong only to the river-estuaries. 

As touching the further agreement with the fish-fauna of 
Australia, I have drawn up, in answer to this question, a list 
of Australian fishes. Although this may be incomplete, it 
will nevertheless represent the character of this fish-fauna. 
Only those genera are given here which have been recorded 
from the tropical regions of Australia : — 


Pseudolates. 

Oligorus. 

Plotosus. 

I^tes. 

Otenolates. 

Copidoglanis. 

Psammoperca. 

Dules. 

Omdoglanis. 

Serranus. 

Therapon. 

Eumeda. 

Mesoprioa. 

PrisMpoma. 

Arius. 

Amb^is. 

Gerres. 

Haplocbiton, 

Paeudambassis. 

Toxotes. 

Sauxida. 

Edelia. 

TJpenoides. 

Galaxias. 

Acanthoperca. 

Cbrysopbrys. 

Belone. 

Apogon. 

Letbrinus. 

Osteoglossum. 

Eieotris. 

Centropogon. 

Engraulis. 

Aristeus. 

PolyBemus. 

Obatoessus. * 

Atberinichthys. 

Corvina. 

Brisbania, 

Mugil. 

Caranx. 

Olupea, 

Agonostoma. 

Psettes. 

Elops. 

Myxis. 

Eqxiula. 

Megalops, 

Choerops. 

Siliago, 

Anguilla. 

Coras. 

Gobius. 

Conger. 

Pseudorbombus. 

Gobiodon. 

Mursena, 

Synaptura. 

Periopbtbalmus. 

Ostracion. 

Apogonichtbys. 

eria. 

Plagusia. 

Oeratodus. 


From this list it may be seen that three elements go to 
form this fish-fauna : — 

1. Marine immigrants, which belonged originally to the 
tropical Pacific, and could therefore penetrate into the rivers 
of all islands and countries washed by this ocean. They 
show nothing characteristic of the Australian fauna. Parallel 
or similar species are chiefly found in Australia and Celebes 
for example, but they also occur in the rivers of the large 
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Sunda Islands. That they are, perhaps, less numerous in the 
latter locality I have already tried to explain by the fact that 
a given amount of water can only harbour a certain number of 
fishes. The western islands possess fishes peculiar to their 
rivers, and these are wanting in the eastern islands, where a 
more abundant immigration is rendered possible. 

2. True freshwater fishes, which also belong to the Oriental 
region. We may cite JDules^ Haphckiton^ and, if we go 
further, Toxotes^ Gohius^ Eleotris^ Agonostoma^ Anguilla, 

3, True freshwater fishes, which are absent from the Indian 
Aichipelago, east of the Wallace line.” These are Cfera- 
ioduSy OsteoglossuTTiy OligoruSy Galaxias. 

With the exception of Osteoglossumy which occurs in Borneo 
and Sumatra, it is just these fish characteristic of Australia 
that are absent both east and west of the Wallace line,” 
The similarity of the freshwater fishes of Australia and 
Celebes rests therefore on the following points ; — 

1, The Cyprinidse, Mastacembelidse, Nandoidas, belonging 
to the Oiierftal region, are absent. 

2, Siluridse are represented only by marine immigrants. 

3, Numerous marine forms inhabit the fresh water. 

There are, however, considerable differences 

1. OeratoduBy Osteoglossuniy OUgoruSy Galaxias, forms 
characteristic of Australia, are absent: 

2. On the other hand, Celebes has certain genera belonging 
to the Indian region which are wanting in Australia — Anabasy 
Opl^fiQQe^^luSy. iy^mhraiich uSy Monopterus, 

^ Opposed to*these positive differences there remains a simi- 
larity in negative characters, which rests on an absence of a 
number of Indian forms in Celebes as well as in Australia. 
It may be expressed thus : — Australia and Celebes agree in 
poverty of freshwater fishes ; Australia has some forms 
peculiar to itself which do not occur in Celebes ; on the other 
hand, Celebes possesses some forms which belong to the 
Indian region and do not occur in Australia. Thus the 
character of the fish-fauna of Celebes is not Australian, but 
Indian, and that in a high degree impoverished. 

4. How CAN THE Fish-fauna of Celebes be explained ? 

From the foiegoing statements it may be seen that the 
freshwater fauna of Celebes is principally recruited by immi- 
gration from the sea, and that only isolated representatives 
of true freshwater fishes [Ophiocepkalus sirzatus, Bl., Anabas 
scatidenSy l)ald., Maploohilus celebensiSy M. V\ e^,yMonopieius 
jaxanensisy Lac,, iSymbranchus bengalensis, M^Clell.) are 
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found there. These belong to the Oriental region. Indi- 
genous forms do not occur (for Haplochilm celeiensis cannot 
be considered such) , nor Ceratodus and Osteoglossurriy which 
belong to the tropical region of Australia, the latter being 
found also in the great Sunda Islands. From this we receive 
the impression that the entire area of fresh water^ poor in 
freshwater forms, was gradually peopled from the sea. 

How is this dearth to be explained, since it is not occasioned 
by the present hydrographical condition of Celebes ? 

Further, how is the qualitative difference in the fish-fauna 
of Celebes to be explained as compared with that of the large 
Sunda Islands ? 

The answer to the first question would be that the present 
hydrographical conditions were not necessarily those of the 
past. There are geological proofs that the shape of Celebes 
was formerly different from what it is to-day, and we are 
indebted to A. Wichmann for this important information. 
He shows that South Celebes (which is of special importance 
to us, as containing the system of the Tjenrana Kiver specially 
in question) consisted in the second half of the Tertiary period 
(Neogen) bfa number of small separate portions, rising like 
islands above l:he surface of the sea “ In consequence of 
the negative elevation, which began at the end of the Neogen 
and continues to this "day^-the island of South Celebes was 
uplifted to form a peninsula throtfgh junction with the central 
mass of the island, while at the Sams' tijne the surrounding 
coral-islands were raised and the sandstonS-be^ i^tJi^^^t 
rose from the sea as eroded surfaces ’’ f. """ 

From a geological point of view it is also probable that 
the connexion between North and South Celebes is compara- 
tively recent. In a former article X I pointed out the peculiar 
differences in the mammalian fauna of North and South 
Celebes. In South Celebes Paradoxurus ifusschenbroeJcii^ 
&hL, Bahirussa alfurus^ Less., Gynopitkecus niger^ Desm., 
Sciuriis murinm^ iliill. & Schleg., Sciurus rubriventer^ Miill. 
& Schleg., Sciurus leucomus^ Miill. & Schleg., Sciurus Pre~ 
wstiy Desm., which up to the present have only been recorded 
from North Celebes, are absent. On the other hand, i/a- 
maurusj Cuv., Sciurus notatus, Boddaert, Sciurus 
Weben\ Jentink, are peculiar to South Celebes. 


_ ! “BericHt lib, eine im Jahre 1888-89 ausffefuhrte 

:^e nach d. ArcHpel,” Th. i. p. 74, in Tijdschr. v. h. Nederl. 

AardnjksKdg. Genootschap, Jaargang 1890. 

t A* ^ ich m an n , » Die fennenseen von Celebes/^ Petenn. Mitth. 1893 
iieit. X., xi*, and xii. p, 18 des sep. Abdmckes. ^ 

t Max Weber, Zoolog. Ergebnisse, Bd. L 1890-91, pp. 103, 110, 113, 
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Here we are dealing in part with large mammals. This 
difference between North and South is all the more marked 
that the number of mammals of Celebes is in any case not 
large. Still more marked are the differences between the 
land-snails of North and South Celebes. According to the 
statements of Ed. v. Martens * only sixty-four species had 
been recorded up to 1891j and of these only two are common 
to North and South, namely Trochomorpha planorhis^ which 
is distributed over the other large islands, and Amphidromus 
perversus^ which occurs in Borneo j as a third there may 
perhaps be reckoned Nanina limhifera^ which is, of course, 
characteristic of Celebes. . . Twenty-seven species are so 
far exclusively peculiar to the northern peninsula and thirty- 
one to the south-west. Three species are recorded only from 
the south-east peninsula and two species from both southern 
peninsulas. This interesting and remarkable difference in 
the fauna can be explained only by a former separation of the 
two regions. The junction of these regions since the Neogen 
period could not have sufficed to counteract the difference 
as regards the sluggish land-snails, which are not easily 
transported, and this difference is still evident among active 
mammals. Even among birds it is not yet eliminated. But 
it can hardly hold good for the freshwater fishes, since these 
are all of marine origin, and being equally distributed by the 
sea can penetrate into the most different river-systems. 

If now, both from zoological and geological standpoints, 
important reasons exist for the acceptance of the theory that 
Celebes consisted formerly of several unconnected islands ; if, 
further, geology makes it probable that this was the case 
during the second half of the Tertiary period ; then it follows 
that the present rivers are of recent date, and the small size 
of the islands previously prohibited the formation of river- 
systems of any considerable size. Thus we see that the 
group which we now call Celebes was, in the second half of 
the Tertiary period, altogether unfitted for the production of 
a fauna of freshwater fishes. This would seem to me to 
explain the peculiarities of the fish-fauna of Celebes more 
satisfactorily than the theory that Celebes was separated feom 
the Indian continent before it could have been peopled with 
Cyprinidm and Siluridge, for the simple reason that these 
genera bad not yet appeared on the earth. This, however, 
seems to be Gunther’s view, if I am not mistaken. Aact on 

see, in his statement quoted above at length, he ends wi^uarhed 
^ ^ c Austral- 

* E. von Martens, liandseimecken des Indischen Arcbiid of this 
Max Weber, Zoolog. Ergebnisse &c. Bd. ii. 1893, p. 259. A out of the 
dipped in among the numbers of the species in North and Soiring islands. 



132 


Prof. Dr. Max Weber on the 


words we must conclude that the whole of this area (the 
tropical Pacific region) has remained geologically isolated from 
the other regions of this zone since the commencement of the 
existence of Teleostei.” As a zoologist one will readily agree 
with the view of this distinguished ichthyologist that Australia 
was at one time separated from Asia, when the Teleostei first 
appeared, so that only one of the oldest types — Osteoglossum 
— could occur there and in the Malay Archipelago. But for 
Celebes, according to the present state of our knowledge, 
such an explanation no longer seems to be correct. 

The separation of Celebes from the Asiatic continent can 
only have taken place after the immigration of Anoa depressi- 
cornis^ B<d)irussa alfurm^ Cynopithecus mger^Macacmmaurus^ 
Para^wuruSj Sdurns^ TarsitiSy and other Indian forms. 
Even if the preservation of single species among these (Anoa, 
Babtrussa, Gynopiihecus, Macacos maurus) as solitary specimens 
in Celebes is taken as a sign of their great age, they still 
cannot be older than Siluridse and Cyprinidss. If, notwith- 
standing, the Indian river-fishes did not take part in the 
immigration of the Indian mammals, then it was probably 
because the hydrographical condition did not favour such 
immigration. It must also be remembered that in those early 
Tertiary times Cyprinidse and Siluridae had not yet such a 
wealth of species as has since been developed. 

We grant therefore to Celebes a longer connexion with 
the Asiatic continent than was allotted to Australia. The 
poverty in freshwater fishes in Australia and Celebes has a 
difierent cause. Australia was separated from the Asiatic 
continent as far back as the first appearance of Teleostei"; 
Celebes, on the other hand, was separated later, when 
Cyprinidse and Siluridse had already appeared, though still 
sparingly. In consequence of its splitting up into small 
islands it did not, however, offer the hydiugraphical con- 
ditions necessary for the reception and development of a fresh- 
water fauna. 

If my investigations have become more and more concen- 
trated on Celebes, this has arisen because the fauna of Celebes 
has already been so often a subject of discussion, and because 
Celebes is in many respects a prototype of the other eastern 
islands. This does not mean that the conditions are exactly 
. the same fot Flores, Timor, and Amboina as for Celebes. On 
''ontraiy, the age of these islands is entirely different, as 
"'^eir tauna ; but for the fish-fauna of the above-named 
the same conditions obtain, except that Celebes has 
e advantage of a greater area of fresh water, 
tds the fish-fauna, we came to the conclusion that 
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that of Celebes has an impoverished Indian, not an Australian, 
character. This, in the main, is also to be seen throughout 
the other animal groups in Celebes, where the Australian 
character is very slightly perceptible. 

Land-molluscs are, of course, very important in questions 
of zoogeography. We therefore refer to the very clear state- 
ment of E. V, Martens^, who is probably the greatest 
authoiity on this subject. We will only quote the fol- 
lowing : — The land-snails of Borneo and those of Celebes 
are still sufficiently dissimilar, notwithstanding two species in 
common, to allow of the boundary. line being drawn here; 
but North Celebes is not easily separated as regards its land- 
snails from the Philippines, which are, however, placed by 
Wallace on the Indian side. Rather less startling is the 
difference between Java on the one side and Flores and Timor 
on the other; the special novelty characteristic of the East — 
the Xesta group of Naninse — is found on the island of Bali, 
which Wallace places on the Indian side. Finally, as regards 
land- snails there is absolutely no unity between Celebes, the 
Moluccas, Flores, Timor, New Guinea, Australia, and the 
countless islands of the Pacific ; no single genus or subgenus 
of land-snails is common only to these and unrepresented in 
other parts of the world ; even the Moluccas on the one 
hand and Flores and Timor on the other are more dissimilar 
than Sumatra, Borneo, and Java ” 

If we turn to the mammals, which play a prominent part 
in such questions, we find that here also the “ Australian 
character ’’ of Celebes rests only on the inaccurate knowledge 
of actual conditions possessed by authors who have given 
expression to the above view. The unhappy Wallace 
line,” which Wallace himself did not retain for Celebes, 
has penetrated as something fascinatingly simple into the 
brains of numerous zoologists. Text-books, which dismiss 
zoogeography with a few words, do not allow this classical 
line of demarcation to escape them. Thus the ^^Austra- 
lian ” fauna of Celebes continues to exist in spite of various 
protests t* 

♦ E, V. Martens, in Max Weber, ZooL Ergebnisse, Bd. ii. 18D2, p. 263. 

t To name only a few writers who have expressed themselves according 
to this view, we may indicate E, Haeckel, “ Zur Phylogenie d. austral. 
Fauna,” in Semon, Zoolog. Forschungsreisen in Australien u. d. Malay- 
ischen Archipel (Jena, lb93). We read there: — At no other point on 
the earth are there found two neighbouring faunal regions in such marked 
contrast as on the narrow boundary between the Indo-Malay and Austral- 
Malay region. If we traverse the narrow strait at the south end of this 
boundary-line — the deep Lombok Strait — we step at once out of the 
present mto Mesozoic ttmes. Although the two neighbouring islands, 
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If we exclude the Chiroptera, Celebes has the following 
land-mammals : — 

Cynopithecus niger, JDesm, 

Macacus maurus, jP. Cuv. 

Oerocebus cynomolgus, Sthreb, 

Tarsius fuscomanus, Fisch. 

Sciurus murinus, MiilL 4* ^chL 

rubi venter, SckL 

leucomuSj MiilL 4* Sohl, 

Prevosti, 3esm, 

notatns, JBodd, 

Weberi, Je/it 

Acantbion javanicum, F. Cim, 

Mus Beecarii; 

MusscbenbroeMi, JenL 

xanttiurus, Gh-ay, 

Hellwaldii, Jent. 

cailithrichus, Jeid, 

If we include the island of Sanghi, in very close proximity 
to Celebes, as well as the Saleyer group, there are the fol- 
lowing additions : — 

Sciuras Rosenberg^, Jent. Phalanger maculatus, St.-ITtl. 

ParadoxTirus mnsanga, Gh*ay. 

Bali and Lombok, are only a few miles apart, and are subject to the same 
climatic conditions, theiand-farma cbaracteristic of each is quite diftVrent ; 
and still more is tliis the case when we cross the Macassar Strait from 
the Indian Borneo to the Australian Celebes. The decided contrast in 
the biwis and mammals of each is so great that it must be reckoned as 
one of the moat striking chorologic^ arguments of Transformismus 
(“ achlagendsten chorolo^schen Argumenten des Transformismus*^). 
Hseckel Schopfung der Thier,’ 1893, p. 238) is of the same opinion, and 
does his utmost to make the mammal-fauna of Celebes and those islands 
which together with it form a group ” an Australian one. The stag and 
the civet-cat were introduced by man into Celebes, perhaps also the pig 
{Sus celehefisis ) ; it luay, of course, have had an opportunity of swimming 
across the arms of the sea and of developing in Celebes into a peculiar 
species, while the squirrels and the Tarsii have possibly also reached 
Celebes on drift-wood . . . the crested baboon, the Indian hog, and the 
Anoa, probably ancient forms, which Celebes obtained when it was still 
connected with the Indian region, thereby offering opportunity for the 
immigration of certain animus which have since died out in India.” 
Thus, while some Indian mammals have been imported, and Sus cete^ 
bens^^ six species of squirrels, and Tarskis fuscomanits have either swum or 
been drifted acioss, and the mice (of which there are about twelve species 
unconnected with Australian mice) are descendants of former Australian 
species/^ there remain three species of Phalanger, the only animals, as 
the author himself confesses, peculiar to the Australian region. One asks 
with astonishment why Phalangers not come to Celebes on drift- 
wood, since they are splendid climbers, can clin^ tightly to trees, and are 
very tenacious of life. Still more astonishing is it that an author who 
writes about Celebes should know so little of its fauna that he quite 
forgets two apes {^Cercoetdras cynomolym and Macacus maurus) and two 
beaks of prey (^Barad^Kcvrus musanga and P. Musschenbroekii). These 
probably wander over from India too when Celebes " was united to the 
Indian region.’* 


Mus Meyeri, Jent. 

Faberi, Jent. 

deciimanus, Pall. 

rattus, L. 

celehensis, Ghray. 

Echiotrix leucura, (rrcy. 
Paradoxurus Musschenbroekii, 
Schl 

Tiverra tangalunga, Gray. 

Anoa depra'ssicornis, Sniiik. 

Sus celehensis, MiilL 
Babirussa alfurus, Less. 

Russa russa, MiilL 
Phalanger celehensis, Gray. 

ursinus, Temm. 
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According to this, the so-called Australian element consists 
of only three species, all belonging to the genus Phalanger 
{Cuscus)j as opposed to thirty-one non-flying land-mammals, 
which unquestionably belong to the Oriental region. This 
genus Phalanger^ of which only five species are known, has 
only one representative in Australia. The above conclusion 
therefore holds good for the Celebes mammal-fauna, namely, 
that it presents principally an impoverished Indian character. 
This fact, and the preservation in Celebes of certain ancient 
forms, indicate that the connexion with the Indian continent 
was much earlier severed than was the case with the large 
Sunda Islands. 

But also in the southern chain of islands of the Archipelago 
the conditions are other than Hseckel believed when he 
maintained, probably relying on Wallace, that in passing 
from Bali to Lombok one steps out of an Indian fauna into 
Mesozoic times. One simply enters an impoverished Indian 
fauna, which impoverishment has already begun in Bali, as I 
have shown above, in dealing with the fishes. Since the 
land-molluscs have been already mentioned, I may add some 
remarks on the mammals. Some years ago Jentink ^ rightly 
pointed out that Wallace’s statement — ‘‘Bali and Lombok 
differ far more from each other in their birds and quadrupeds 
than do England and Japan ” — is entirely incorrect as regards 
mammals. Hardly anything is known of either island, 
except that on Lombok occur Cercocehus cgnomolgusy Schreb., 
and Tarsius spectrum. In Flores, still farther east, I have 
proved the occurrence of Cercocehus cynomolgus^ Schreb., 
Paradoasurus musanga^ Hodgs., Mus decumanus^ Pall., Mus 

Armandvillei^ Jent., Mus Wichmanni, Jent., Acanikion 
javanicuniy Cuv., Sus vittatus, Miill., Bussa russa, Miill.t 

These are exclusively Indian forms. This Indian fauna is 
enriched if we note that Tarsius Juscomanus^ Fisch., is re- 
corded from the island of Savu (between Timor and Sunda), 
and a species of wild cat {Felis megalotis^ MtilL) from Timor 
and Botti. Altogether the mammm-fauna of Timor contains 
only one species which is not Indian, viz. a single species of 
Phalanger^ all the rest belonging to the Oriental region. 

The original boundary-line, as drawn by Wallace, there- 
fore divides island-groups from each other, of which the 
western ones (Borneo, Sunda, and J ava) have received a rich 
Oriental fauna, and have been able to evolve specific forms 
of an Indian character. This has arisen partly from their 

* Jentink, in Tijdschr. v. h. Eon. NederL Aardrijkskundig Genoot- 
schap, 1839 (meer uitgebr. artikelen). 

t Zool. Ei^bnisse, Bd. iii. 1893, p. 260 et seq. 
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size, but principally through a prolonged connexion with the 
Indian continent. 

Of those islands east of the boundary-line, Celebes was 
first cut off from the Indian mainland, and from that time 
has so remained. Hence it retained isolated ancient forms, 
which developed independently. Since it consisted from 
an early date of separate small islands, the fauna remained 
poor. 

As regards the southern chain of islands (Bali, Lombok, 
Sumbawa, Flores, Timor, &c.), the impoverishment of the 
Indian fauna begins even in Bali. A sharp boundary 
between Bali and Lombok, which would have to rest on the 
evidence of various groups of animals, does not exist. Mar- 
supials appear first in Timor, represented by one species ot 
PJialanger. The above-mentioned southern chain of islands 
is therefore a zoogeogi-aphical representative of an earlier 
Java. To compare this chain with Celebes alone is inad- 
missible on account of the difference in their ages. 

East of Celebes and Flores we come for the first time into 
a distinct transition region, where the Indian forms gradually 
retire and the Australian increase in number the further east- 
wards we go. 


I 

XVIL — A Re-examination of Hutton^ $ Types of New Zealand 
Earthworms. By W. Blaxland Benham, D.Sc., M.A., 
Professor of Biology, University of Otago, Dunedin, NewiSi? 
Zealand. 

Captain Hutton’s account of New Zealand earthworms 
was written some twenty years ago*, when the study of 
earthworms was only just engaging the attention of Perrier, 
and at a time when even the specific characters of the common 
British earthworms were absolutely neglected by English 
zoologists, in spite of the careful accounts by Dugbs, at a 
time when there was practically no literature dealing with 
exotic genera except the papers which are buried in 
periodicals which were to be found only in the larger 
libraries ; it is not surprising, therefore, that the descriptions 
should be vague, imperfect, and almost useless. Those of us 
who have made a study of earthworms have long recognized 
that Hutton’s genera, in which he places the species, are 

* "On the New Zealand Earthworms in the Otago Museum/^ Trans. 
New Zealand Institute, rol. ix, 187t>, p. 
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incorrect ; and since Beddard’s series of papers upon the New 
Zealand worras it has become a certainty that most of Hutton’s 
species belong in all probability to Acanthodrilid genera. 

Consequently, soon after my arrival in Dunedin, I took the 
oppoitunity of examining the types,” which I discovered in 
a storeroom in the Otago Museum. 

Hutton described six species, of which he placed four in 
the genus Lumhricus and two in Megascolesi?, In a subse- 
quent paper * he suggested that L, uliginosus belongs to 
Acanthodrilus^ and some of the species of the former genus 
were probably members of the genus ^^Digaster^^ though upon 
what ground it is difficult to say. As will be seen from the 
following account, Hutton has sometimes confused two or 
more distinct worms under one name. I append a list of 
his species, so far as it is possible to identify them, and then 
give some details as to the individuals ; — 

(1) Acanthodrilus uUginosnSy Hutton. 

% 

Syn, Lumbrieiis uhgmosuSj Hutton. 

(2) Neodr ilus monoeystis^ Beddard. 

Syn. Lu?nbricus eampesfm, Hutton, partim. 

(3) Lumhricus ruhellus, Hoffmeister. 

Lumbriem campeafris, Hutton, partim, 

(4) Allolohopliora caliginosa^ Savigny. 

Syn. Lumhricus levis^ Hutton, partim. 

(5) Octochoetus (?) levisy Hutton. 

Syn. Lufnhricus lems, Hutton, partim. 

(6) Allolobophora gvetida^ Savigny. 

Syn. Lumbrwus annulattcs, Hutton. 

(7) Plagiochoita sylvestris^ Hutton. 

Syn. Megascolex sylvestrisj Hutton. 

(8) Plagioc/iceta lineata^ Hutton. 

Syn. Megascolex lineatus^ Hutton. 

(1) Of the six “ types ” I have been able to examine in 
detail only five ; but 1 cannot discover the original of Lamb, 

* ^ New Zealand Journal of Science,’ i. 1883, p. 585, note. 

Ann, <£? Mag, N, Hist, Ser. 7. VoL iii. 10 



138 


Prof. W. B. Benhara on 


uUginosusP Nevertheless it is evident that it is an Acaniko^ 
drilusy hut impossible to say whether it belongs to any species 
more recently and more carefully described ; it seems best in 
such a case to leave the matter alone, and to regard it as a 
distinct species. 

(2) L. campesirisy — There are three bottles so labelled, 
which I will indicate by the letters a, by c, 

(а) Contains two individuals collected in Dunedin ; they are 
well-preserved mature worms, which are at once recognizable 
as belonging to that curious Acanthodrilid which Beddard * 
termed KeodriluSy a genus which he now refuses to recognize 
as distinct from Acanthodr{lus'\. It seem^ to me that the 
characters of N> monocystis are every bit as distinctive and 
important as those upon which he founds the genus Oofo- 
chceius. At any rate, Hutton’s worm is characterized by the 
single spermiducal gland, the single spermatheca, and other 
features, a detailed account of which was published by me in 
1892 The worm is common around Dunedin, and, as a 
matter of fact, the very first earthworm I picked up in the 
bush round the town was M monocystis j from which Hixtton’s 
type does not difier- 

As will be seen below, it is impossible to retain Hatton’s 
specific name, since he has confused under it two distinct 
worms. 

(б) Labelled Water of Leith,” contained a single indi- 
vidual and a portion of a worm, which ai*e also Keodrilus, 

(o) Labelled “ Wellington,” contains three individuals, all 
of which agree one with another in external characters, viz. 
the prostomium reaches to the first intersegmental groove, 
and is traversed by an indistinct transverse furrow ; the 
clitellum covers the segments 27 to 32, while the twenty-sixth 
exhibits some glandular modifications ; the tubercula puber- 
tates are on the segments 28 to 31 ; the first dorsal pore is 
between the segments 6/7. With the exception of the last 
feature, and in the fact that the worms are slightly smaller 
than usual (viz. to 2 inches), these specimens agree with 
the descriptions of Lumbricus rubellus, 

A reference to Hatton’s description shows that he had both 
Xeodrilus and Lumbricus before him, as he says Colour 

♦ Beddard, Observations on the Structural Characters of certain new 
or little-known Earthworms,” Proc. Roy. Soc. Edinb. 1887, vol. xiv, 
p. 167. 

t * Monograph of the Order Oligochseta,’ 1895. 

X Benham, Notes on Two Acanthodiiloid Earthworms from New 
Zealand ” Quart. Joum. Micr. Sci. voL xxiii. p. 289. 
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reddish [as it is in the latter] or olivaceous green” [as in the 
former worm]. The position of the clitellum is said to be 
irregular, commencing on any segment from 10 to 240,” 
which is inaccurate whichever worm he referred to, though 
it is not so far out if Xeodrilvs was before him. Further, 
the male genital pores [by which he means the sperma- 
thecal pores] are on the ninth segment ” is true for Neodrllas^ ^ 
for in this worm these pores are fairly conspicuous, which is 
not the case in Lumhricus, The statement “ vulvse [^^ a. the 
male pores and papillae] on the two last segments of the 
clitellum ” evidently refers to Neodr ilus. His accounts of 
the chaatse and prostomium apply equally to either worm. 

His statement that the olivaceous specimens occur in the 
bush ” is perfectly correct, whereas the red {L. rubeUus) is 
common in the gardens round the towns. 

(3) “ Lumhricus lemsP — Of this there were two bottles : — 
{a) Hampden,” contains one individual measuring inch 
in length, with spaced nearly equidistant chastse on each 
side: — If a be the most ventral chmta, a — — d\ while 
h — c is slightly greater than a — i \ and a — J — d=z2a — b. 
The clitellum covers segments 14 to 19. The worm is not 
fully mature, and I am unable to recognize the male pores. 
Internally — for I dared to open the type — I note that the 
dorsal vessel is double throughout, as in some species of 
Octochcetus ; there is a large gizzard in the sixth segment, and 
two pairs of spermathec® in segments 8 and 9, each with a 
single small rounded diverticulum lying in the same segment. 

These are all the facts that I was able to be sure about, 
but they are sufficient to refer the worm with the greatest 
probability to the genus OctochiBtus. It is smaller than any 
of Beddard’s species. 

(5) Labelled Dunedin,” contains also a single specimen 
measuring 4 inches, and is Allolobophora mligmosa^ one of 
the commonest introduced species about the town. 

Hutton’s account of Lumhricus levis ” seems to have had 
reference to this individual, for he gives the length as 3 to 
4 inches ; pale flesh-colour. .... Setae feeble, in four rows 
behind the clitellum, absent before the clitellum.” This last 
statement I cannot understand ; moreover he represents them, 
conrectly, on the anterior segments ; yet he points out that 
in this particular the worm differs from L. communis^ another 
name for L, caliginosa, 

♦ In the method of enumeration now adopted we must subtract one 
from Hutton’s numbers. 


10 * 
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But liis account of tlie clitellum as commencing between 
the fifteenth and twenty-fifth segment” is evidently due to a 
comparison between the two worms, as are also the following 
sentences: — ^‘Male genital openings on the tenth to the 
fifteenth segments” (i. e. spermathecse). '^Vulvse on the 
two last segments of the clitellum ” may refer either to the 
male papillae of Octockceius or to the tubercula of Alloloho^ 
pJiora. 

(4) Lumhricus annulatusy — A bottle labelled thus con- 
tains four worms collected in Dunedin. Only one is mature 
and possesses a clitellum, but the three others, which are but 
imperfectly preserved, agree in regard to size and position of 
the dorsal pore. The worms are, indeed, nothing other than 
AllolohopJiora fcetida^ as Hutton himself suspected. I must 
correct his statement that the clitellum is not tuberculated 
inferiorly,” for the tubercles exist as a curved indistinct ridge 
on the segments usual in the species, viz. 28, 29, 30, and 
extend on to 31. 

(5) ^^Megascolex syhestrisy — A single bottle of worms 
collected in Dunedin, in rotten wood in the bush, contains 
two entire individuals and two portions ; all are very poorly 
preserved, but in sufficiently good condition to show that, as 
Beddard has surmised Monograph,^ p. 522), the worm 
belongs to my genus Plagiochceta. 

It differs from P. punctata in the following points — and 
possibly in others — though, of course, I was unable to make 
a tliorough examination of the specimens : — (1) It is cylin- 
drical, not depressed ; this may be due to its soft condition. 
(2) The dorsal and ventral gaps in the chsefcal rings are 
equal, and measure twice the normal gap between the indi- 
vidual couples ; whereas in P. punctata the dorsal gap is 
about four times the normal. (3) The prostomium, as 
Hutton figures, does not cut right through the first segment. 
(4) There are apparently only three pairs of sperm-sacs, that 
in the ninth segment not being visible. (5) The chsetse 
measure 0T9 millim., the ventraimost couple, in my sections, 
reaching 0*22 millim., while the smallest is 0T6o millim, (in 
P. punctata they measure 0'36 millim.). 

(6) Megascohx Uneatus.^'^ — Collected under dead leaves 
at Queenstown, The bottle contains one entire individual 
and three broken ones ; all are so poorly preserved that they 
scarcely withstood handling. The length of the entire 
specimen is only 1^ inch. Hutton’s drawing of the pro- 
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stomium is incorrect in representing it as mucli too narrow ; 
it is more like that of the preceding species, but cuts through 
the first segment. The ch^tse are not in a continuous circle, 
but are quite evidently arranged in couples as in Plagiochceta. 
The specimen must have been more deeply pigmented than 
P , sylvestriSy for whilst that is now absolutely colourless, this 
is faint brown. 

The following points seem to difiFerentiate it from P. punc- 
tata : — (1) The dorsal gap is three times and the ventral gap 
twice the length of a normal gap. (2) The spermiducal 
glands open on distinct papillse, and there is no such marked 
ridge round the ventral area ” in this region as occurs in 
P. punctata (this may possibly be due to imperfect preserva- 
tion) . (8) The spermatheca has two peculiar diverticula in 

place of a single cylindrical one; of these, one is an oval 
pouch, the other is a three- lobed pouch with a narrow neck; 
they both open close together into the duct of the main sac. 
(4) The chgetse measure 0’22 millim., and are stouter and 
more strongly curved internally than in P. syhestris. 

Both these species agree with P. punctata in having 13 
couples of chastm on each side, which are inserted between 
distinct and separated bundles of longitudinal muscles, of 
which there are 12 ou each side ; these are visible in trans- 
verse sections even between the chsetal rings. The most 
dorsal and most ventral couples of chaetae are separated from 
their fellows respectively by a broader bundle, which appears 
to vary in size in the three species. 

The nephridiopores alternate in position from segment to 
segment more or less regulaidy, and, as in P, punctata^ the 
ventral pore lies between the third and fourth bundle, the 
dorsal pore between the ninth and tenth bundle, counting 
from below, as I have figured in pi. xv. fig. 17 {loc, cit,). 

Dimedin, 

Aug. 11, 1898. 


XYIII . — Xotes on the Family Hetrodidae, with a List of the 
described Species, By W. F. KiRBY, F.L S., F.E.S., &c. 

[Concluded from p. 102.] 

Notes on various Genera and Species of the Family Hetrodidse. 
Genus Hetrodes, Fisch. 

Walker has described four species, allied to R, pupus^ Linn., 
viz. IL marghiatusy productiiSj macrurus^ and abbreviatus. 
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How far they are trnly distinct cannot well be decided without 
a long series of H. piipus from various localities, showing its 
extent of variation. H, marginatus is a male in which the 
pronotum is greatly elevated and slightly indented on the 
hind border, and the smooth portion behind and below the 
hinder lateral spines is much broader than in any other 
specimen. The other three species (?) are females, and differ 
considerably in the comparative length of the ovipositor, and 
JI, alhyemafxis has only three rows of spines on the abdomen. 
I do not know Fieber’s H, variolosus, which is too briefly 
described. 


Genus Acanthoplus, Stal. 

The type of this genus is Iletrodes longipes^ Charp. 
E.pQllidus and discoidalis^ Walk., form a second section in 
the genus, characterized by having all the femora unarmed 
both above and below. H. palUdus differs from the other 
two species in having the third joint of the antennae much 
longer than the second, and from A. longipes in having the 
disk of the pronotum between the spines much more coarsely 
punctured than the back and sides. A, discoidalis is from 
Caffraria. 


Acanthoplus deseriorum^ sp. n. 

Long. corp. 29 millim. ; pron. 10 ; fern. post. 18 ; tib. 
post. 21. 

^ — Brownish yellow, paler on the face and under 

surface of the legs. 

Eyes prominent, reddish. Antenna reddish, except at 
the base ; vertex with shallow, irregular, subconfluent punc- 
tures, inter-antennal tubercle almost obsolete ; a transverse 
depiession, slightly edged with black at the sides, above 
the clypeus ; mandibles tipped with black ; pronotum 
thickly and closely punctured, much more coarsely in 
fiont than on the raised portion, bordered by a yellow carina, 
which is indented in the middle in front, and armed 
with 3 long spines on each side, converging behind, and 
behind these is a deep sulcus before the raised part of the 
pronotunj. On the sides the sulcus divides, passing before 
and behind the first of two more long lateral spines on each 
side, the second of which is placed above the first in front of 
the raised hind part of the pronotum, on the hack of w^hich 
are two more central spines, rather near together. Abdomen 
with the segments dotted wdth yellow towards the sutures : 
the sides yellowish, above w'hich is an obsolete dusky band 
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on each side. On the median line is a short sharp spine 
pointing backwards at the extremity of each of the first five 
segments ; on the sixth this is replaced by a carina. Front 
coxae strongly spined ; all the femora unarmed ; all the tibiae 
sulcated on the sides and (except the front tibiae) more 
strongly above ; front tibiae unarmed above, but with 6 or 8 
spines on each side below, the base being unarmed ; middle 
tibiae with 1 spine on the outer and 3 on the inner carina 
above, and with 6 on each side below ; base unarmed ; hind 
tibiae with 6 to 10 spines on each side above, those in the 
outer row ceasing before the tip, and with from 6 to 8 on 
each side below. 

Hab. Kalahari Desert {Gunmngham), 

Allied to A. discoidalis^ Walk. ; but in dlscoidalis the 
middle tibiae are armed above w'ith only one or two spines on 
the outer edge. A, Speiseri^ Brancs., has two spines on the 
middle tibi» above, but differs from both A. discoidalis and 
A. desertorum in having no more than three in the outer row- 
in the hind tibiae. 

Acanthoplas serratus^ sp. u. 

Long. corp. (cum app.) 31 millim. ; pron. 10; fern, 
post. 17 ; tib. post. 22. 

Female, — Dark brown above, inclining to reddish on the 
pronotum, especially behind; vertex and pronotum rugose- 
punctate, most strongly on the front of the pronotum ; inter- 
antennal tubercle very short, antennae reddish beneath ; face 
yellowish, reddish above ; spines of pronotum nearly as in 
the last species ; abdomen with the first five segments spined 
in the middle ; under surface smooth, yellowish ; anal ap- 
pendages reddish ; valves of the ovipositor strongly serrated 
above ; legs varied with testaceous at the joints \ front coxae 
spined ; femora unarmed ; front tibiae unarmed above and 
wdth two rows of about seven spines beneath, not extending 
to the base ; middle tibiae with 3 to 4 small spines above on 
the outer carina only, and with 6 on each side below, the basal 
third unarmed ; hind tibiae with two rows of 5 to 8 spines 
above and of 6 to 9 below. 

Hah, King William’s Town {Spencer), 

A longer and naiTower species than the last. 

Acanihoplus germanus^ sp. n. 

Female, — Very similar to the last species in size and 
general appearance. The pronotum is brown, coarsely 
rugose-punctate in front, and more finely behind. The 
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abdomen is bronzed^ carinated, with a strong median tooth 
on the second segment only, but with lateral teeth also^ on the 
second and third segments. The valves of the ovipositor are 
armed with fewer and larger teeth than in the last species. 
The face is yellow, the mandibles tipped with black, and 
the legs are mostly testaceous, especially beneath. The 
femora are unarmed, the front coxas are spined; the front 
tibia3 are unarmed above and armed with two rows of 7 or 8 
spines below, not extending to the base ; the middle tibi^^ are 
armed with 2 spines on the outer carina above and with 7 
on each side below ; and the hind tibim are armed with double 
rows of about 8 spines each both above and below. 

Hal. King William’s Town [Spencer). 

Grenus EXTALIOPSIS, Karsch. 

This genus includes several closely-allied forms from East 
Africa and Angola. E, Petersiij Schaum, and E. Durandt, 
Luc., may perhaps be distinguished by the shape of the 
lateral prominence at the front angles of the pronotum, which 
is long and broadly bifid in E. Feisrsii^ but shoi*ter, broad 
and convex, with a short tooth on each side in E. Durandi. 
But it is doubtful how far this character will remain constant 
in a large series of specimens. I think J?. Bloyeti^ Lucas, is 
the same as E* Peterni^ but am more doubtful about 
E. obuncm.^ Bol. 


Genus Anepiscbptus, Fieb. 

The insect which I identify with Hetrodes Servillei) Reiche 
and Fairmaire, iscommon in Somaliland, and greatlyresembles 
Eugaster Revoilii^ Lucas, except in its smaller size. E. Ser^ 
vilieij Lucas, differs entirely in the arrangement of its spines, 
and I propose to rename it Anepisceptus hippolyii. 

EugaUer makimensis^ Kirb., should be referred to Anepi^ 
ec^ptus. 


Genus Eugastee, Serville. 

I ^nnot identify the species which Dr. Karsch briefly 
describes as Evgaster spinulosm in Berl. ent. Zeitschr. xxxii. 
p, 463 (1888), especially as no locality is given. 

Genus Aganthopeoctus, Karsch. 

Hetro^ fortiSi Walk., is evidently synonymous with 
H. cervinus^ De Haan. Of H miliiaris, White, I have only 
two damaged specimens before me, but think it will prove to 
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be distinct when a longer series of Soutli-African Hetrodidae 
is received. 


Acanthoproctus Hovoarthce^ sp. ii. 

Long, corp., $ 22 millim., § 38 millim. (app. anal. 
6millim.). 

Female , — Head testaceous ; labrum, space round the frontal 
horn, and antennae (except the two basal joints) chestnut- 
brown. Head above the antennae rugose^ below smooth and 
shining. Antennae about o3-jointed, the scape enlarged, 
about as long as broad : second joint enlarged but less so, 
the rest mostly longer than broad, but differing considerably, 
and apparently irregularly, in their comparative lengths. 
Honi stout, pointed, nearly straight, about three times as long 
as the scape. Pronotum reddish brown above, testaceous on 
the sides, and with all the lateral spines testaceous ; strongly 
rugose, with two transverse depressions behind the frontal 
ridge, and another at about three quarters of its length ; a 
reddish longitudinal depressed line behind the frontal ridge, 
with three broad pyramidal elevations rather than spines, 
obtusely rounded off at the summit, on each side. Frontal 
ridge "with two large but obtuse teeth in the middle, and with 
a trifid lateral horn, the outermost point the longest, slightly 
recurved, the second short, nearly straight, and the innermost 
long, projecting forwards, about as far from the second as 
from the central teeth, and as they stand apart. From the 
front of the central mass of the pronotum projects a large 
obtuse spine on each side, and on the hinder portion of the 
pronotum is a series of seven large spines at equal distances, 
the front pair being the largest, and the rest diminishing. 
Below the front pair is another tooth of equal length, with a 
short one at its base ; there is also a conspicuous spine on 
the front coxae, and a smaller one, with indications of others, on 
the lower lateral border of the pronotum before the front coxae. 
Legs testaceous, moderately long; femora unarmed, with 
slight transverse ridges ; all the tibiae below with three pairs 
of small spines towards the extremity (including the terminal 
spines) ; hind tibiae with an additional pair about the middle 
of their length ; pulvilli black. Abdomen black, varied with 
reddish above towards the base, and with three dorsal rows of 
strong spines, tipped with red and painting slightly backwards 
from the second to the sixth segment ; on the seventh the 
lateral ones are replaced by warts, as is the central one on the 
eighth segment; on the second segment is an additional 
small spine, below each of the lateral ones \ on segments 
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2 to 6 there are three small warts between the middle and 
lateral spines and a single one below each of the latei*al 
spines^ and the space around and between the spine and 
warts and the centre of the under surface of the abdomen is 
finely and transversely striated. Anal appendages testaceous, 
tipped with reddish ; upper ones upeurved at the extremity, 
and with a large blunt subserrated pyramidal elevation nearer 
the base ; lower appendages straight, moderately slender, 
pointed, about as long as the upper ones. 

Male, — Similar but smaller ; reddish, varied with black ; 
pronotum irregularly banded and marked wdth black in the 
middle, behind the lateral projections, and on the sides ; on 
the abdomen there are irregular double black bands in the 
middle and on each side, and there is one row of conspicuous 
warts between the central and lateral spines, the others being 
more slightly indicated in the female. Femora black above, 
with longitudinal rows of red spots. 

Collected by Miss Anna Howarth in E. Karoo, Cape 
Colony, in September 1896. There is another specimen in 
Mr. W. L. Distant’s collection from near Grahamstown. 

In A» cerioinus^ Burm., and A. militarise White, the spines 
round the hinder part of the pronotum are much smaller, more 
numerous, and closer together. 

Genus Hemiheteodes, Pictet. 

Pictet describes his i?. Peringueyi as having the abdomen 
black above, or with three black bands. The latter form will 
sink as a synonym of H, viiiatuse Walk., but the name 
H, Peringueyi may be retained for the form with a black 
abdomen, whether it ultimately proves to be a species or a 
variety. Pictet’s suggestion that Hetrodes BacJimannie Karsch, 
may be a Hemihetrodes is inadmissible, for Karsch cannot 
have failed to notice whether the tibial cavities were open or 
rimate ; and they are evidently intended to be represented as 
open in his figure of E. Bachmanni. 

Genus Apheactia, nov. 

lEnyalius, StSl, (Efv. Vet.-Atad. Fork, xxxiii. (S) p. 68 (187C). 

Eugader, diy. a, StH, Kec. Orth, ii. p. 22 (1874). 

This genus, which has been fully characterized by Stal, 
may be distinguished at once from Acanthoyroctus and HemU 
hetrodes by its spineless abdomen. The type is Hetrodes 
diadematuse StSl, of which I have no doubt that E crassipese 
Walk., and Aeanihoproctm ihex^ Piet., are synonyms. 
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XIX. — Hippolyte fascigera, Gosse, and H. gracilis {Heller), 
By Alfeed 0. Walker. 

In September last I received from Mr. F. W. Gamble, who 
is working at the physiological causes of the variability in 
colour of Hippolyte varians^ Leach, a specimen which he 
lightly considered to be H, fa^cigera^ Gosse. The colour of 
the specimen, when received by me in formaline, was pale 
green, and, with the exception of the tufts of plumose setae on 
the body, does not dilSer from H, vaina^is, 

E. fascigera was described by P. H. Gosse in the Ann. & 
Mag. Nat. Hist. ser. 2, vol. xii. (1853) p. 153. He says the 
tufts are very deciduous,” and, when wanting, the animal 
may easily be mistaken tor H, variansf^ &c. Further, he 
says that it may be distinguished at once, while alive, by 
its colour, which, though varying, does not assume any of the 
phases of H, varians. It is usually pellucid white, clouded 
with opake drab, and generally blotcned with dark reddish 
purple.” Again, he states that the lelative position of the 
teeth on the lower margin of the rostrum and the relation 
of the filaments of the internal antennas to each other in 
length and thickness also affoi'd a good distinction.” 

In 1882 Prof. G. 0. Sars Oversigt af Norges Crustaceer,’ 
p. 46 [separate copy]) says that he is still doubtful of the 
specific distinctness of H, [Virhius) fascig&ra from jff. varians^ 
but he agrees with Gosse’s description of its colour. 

Prof. W. A. Herdman, F.R.S., in an article on the pro- 
tective colouring of H. variansy in Trans. Liverpool Biol. 
Soc. vol. vii, (1893) p. 77, says that ‘^specimens found on a 
sandy bottom or on small gravel are mottled black, grey, and 
white.” 

My own experience agrees with the last writer^s, but I am 
not prepared to say that these forms had not the tufts of 
plumose setse, as when I took them my attention had not been 
directed to H. fascigera. In looking through a number of 
H. varians in spirit from rock-pools on this coast, I had no 
difficulty in finding four or five tufted specimens, but their 
colour had gone. In other respects there is no difierence 
between them and the ordinary form. 

It is well known that U, varians is not only variable in 
colour, but almost, if not quite, as variable in the dentition of 
the lower edge of the rostrum. Kinahau (Nat. Hist. Review, 
vol. iv. (1867) p. 618) says “ a volume might be written on 
the forms of the beak of this species ” j he figures six varieties 
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on pi. X. (ix. in error). It is, however, to be noted that all 
these and all the specimens I have ever seen of H, variansy 
as well as Gosse’s species, have only one tooth at the base of 
the rostrum, on the upper margin, and that the lower margin 
in adults is more or less strongly convex. 

Gosse’s distinctive characters therefore, besides the fascicles 
or tufts, consist practically only of the colour, the position of 
the teeth on the lower margin of the rostrum (both of which 
are notoriously variable), and the relative thickness of the 
antennular filaments, which is purely a matter of age and sex. 

Mr. Gamble informs me that a fascigerous specimen shed 
the fascicles during life, so that they do not appear to be an 
integral part of the integument. And if it can be shown that 
similar tufts of setae occur on at least one other species of 
Hippolytej as I propose to do, their specific value disappears. 

In the ^ Journal of Marine Zoology,] vol. ii. p. 101, the 
editor, Mr. Jas. Hornell, has an interesting article on The 
Protective Colouring of the -3Esop Prawns,’’ in which he 
mentions that varians^ when moved to water containing 
weeds of a different colour from its original habitat, changes 
its colour to that of the weeds in a single night. He goes on 
to say that JET. fascigera has much less power of colour 
adaptability, that it is seldom found in any number except 
among tufts of coarse CoralUna^ with which it agrees ahso^ 
lutely in colour,” and that its tufts of brush-like hairs ” 
harmonize with the minute tubicolous Annelids and Bryozoa 
of the rock-pools it inhabits, so that “ the mimetic adaptation 
is greatly accentuated.” But he adds in a footnote that it 
differs from varians in that the only spines on the upper 
edge of the rostrum are three placed at the posterior end and 
really upon the carapace, while a single sharp tooth is set 
close to the tip on the straight under edge.” Had Mr. Hornell 
seen Gosse’s description of E. fascigera he would have recog- 
nized that the rostrum there described diflpered entirely from 
his. At my request Mr. Hornell kindly sent me a specimen 
which is certainly well furnished with the tufts of setae, and 
as certainly is not H. fascigera^ Gosse ; it is, in fact, . gracilis 
(Heller) , a species not hitherto, so far as I know, recorded 
west of the MediteiTanean. 

According to Czerniavsky Crustacea Decapoda Pontica 
littoralia,’ 1884, p, 15, pi. L) the rostrum of this species is 
veiy variable. He figures ten or eleven forms in w^hich the 
number of teeth on the upper edge at the base of the rostrum 
ranges from two to five, and those on the almost or quite 
straight (sometimes slightly concave) lower edge from one to 
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four. Mr. HornelPs specimen agrees witli Gzerniavsky’s 
figure M. 

In an earlier work by the same author (^Materialia ad 
Zoogr, Pont, comp.’ 1868) he figures still more varieties, for 
drawings for which I am indebted to Dr. A. M. Norman, 
F.R.S., who called my attention to the fact that in two of 
them are shown tufts of plumose setae. 


Figr. 1. 



Fig. 1. — Sippo^yte mriattSf Leach. (After Kinahan, Nat. Hist. Review, 
vol iv. 1857, x.) 

Fig. 2.^Eippolyte gracilis (Heller), (After Czeraiavaky^ Crust. Deeap. 
Pofltica littoralia, pi. L) 

As it appears therefore (1) that the fascicles or tufts of 
setse are not confined to E. fascigera^ and (2) that the other 
distinctive characters relied on by Gosse are of no value, we 
may safely conclude that this species should be expunged 
from our lists. 

There remains the interesting question as to the mode by 
which the tufts are acquired for protective purposes. It is to 



150 


On Hippolyte fascigera and H* gracilis. 

be hoped that Mr. Gamble’s researches may throw some light 
upon this point. 

Nant y Grlyn, Colwyn Bay, 

Nov. 28, 1898. 


The Owens College, Manchester, 
Nov. 29, 1898. 

Dear Me. Walker,— 

I have read the MS. which you have kindly permitted 
me to see. At Piel the regular habitat of fascigera is among 
masses of the polyzoon Bowerhanhia growing on tlie stems of 
HaUdrys siliquosa. Adults taken from this habitat agree in 
colour fairly closely with Gosse’s description, but in captivity 
among green weed change in colour to a greenish or greenish- 
brown tinge. Should they then, as they do sometimes, shed 
their fascicles, there remains no feature by which they can be 
distinguished from typical varians. 

The young fascigera may inhabit the same Bowerhanhia, 
and are then freckled with brown and reddish spots on a trans- 
parent ground. But, in addition to this variety, specimens 
taken from fine plumose red weeds are lined and barred with 
red. Others, again, have a densely pigmented sheath of 
brown or black colour to the alimentary canal and two broad 
transverse bars of the same colour. Both this and the red- 
lined variety are also found in specimens of JT. various (that 
is, in specimens with no trace of plumose hairs) in the same 
haul. 

It would therefore appear that the colour of the young is not 
distinctive. 

As to the plumose hairs themselves, they are apparently 
normal structures, though not always symmetrically placed in 
the segments in which they occur ; and if Gosse was right, as 
I believe he was, in considering them deciduous structures, I 
think we ought to have more evidence before considering 
them to be aids in protective mimicry. 

I ought to add that the subject did not occupy my attention 
when working at Piel as fully as it does now, and therefore 
the observations I made should be considered as preliminary 
to a fuller treatment of the subject. 

I am, 

Yours truly, 

F. W. Gamble. 
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XX. — On Siriella armata {iL-^Edw,) and the reputed Occur- 
rence of S. frontalis {M.-Edio.) in British Seas. By 
E. W. L. Holt and W. L Beaumont. 

Siriella armata (Il.-Edw.), 

SirieUa {CynthiUa) frontalis, Norman, Ann, & Mag. Nat, Hist, 1S92, 
X. pp. loi^, 153; tv. Garstang, Jouxn. Mar. Biol. Assoc, iii. p. 221. 
Mysis producta, Gosse, Ann. & 'Mag. Nat. Hiat. ser. 2, toI. xii. p. 156. 

In examining a considerable collection of Siriella taken at 
varioTis parts of the coast from Start Bay to Falmouth, we 
have been unable to find a single male that can be referred to 
8. fi-ontalis^ although that species has been recorJel from 
Plymouth by Xorman and by Garstang, in each case from a 
single specimen. 8 . frontalis {Pseudosiriella froatalU^ Claus, 
Arbeit. Zool. Inst. Wien, v, iii. p. 6; difiers from all its con- 
geners in having the male organ of the pleopods simple 
and leaf-like, instead of bilobate and convoluted. In other 
characters 8 . frontalis and S. armata are extremely alike, so 
that there is difl5cult>" in distinguishing females when no 
males are available, as was at first our case, from existing 
descriptions. In nearly all our gatherings, however, both sexes 
are present. All males have the appendages of the pleopods 
bilobate and convoluted, but in males and fenidles alike the 
characters of the telson show considerable variation and 
appear to us to be of doubtful value in diagnosis. The 
number of terminal spinules between the large postero-lateral 
pair of spines of the telson ranges from three to five, while 
tile spinules in the intervals between the spines on the lateral 
borders of the same organ approach in many cases the 
formula of 8.fro7iialis (Norman, loc. ciL) rather than that of 
8. armata (Norman, 4th Ann. Report Fishery Board for 
Scotl. p. 165). Sars has given figures* of the antennal 
scales in the two species, showing a fairly obvious difference 
in shape ; in our specimens that appendage, while agreeing 
best with S. armata^ shows an undoubted approach to the 
condition of S. frontalis in some cases. The pereiopods are 
described as more slender in S. armata than in 8 . frontalis. 
Such a character is diflacult to seize without comparison of 
undoubted examples of the two species ; but all our specimens 
ap pea r referable in this particular to the first-named. 

We were thus irresistibly compelled to the belief that of 

^ G. 0. Sars, ^ Middelhavets Mysider,’ pi. xxxiv. f g, 2 Sc pi. xxxv. 
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the two species only S* armata was represented in our 
collection j but judged it prudent to appeal for assistance to 
the great experience of Dr. Nor man, who requests us to state 
that his Plymouth specimen, which by some unaccountable 
error was recorded as 8. frontalis^ proves on re-exaraination 
to be a female of S. armata. We have examined Hr. Gar- 
stang’s specimen : it is a female of 8. armata^ showing 
characters whicli are fully covered by the range of variation 
in the examples of this species in our own collection. We 
further learn from Dr. Norman that a tube of Siriella received 
by him from this Laboratory as 8. frontalis contains only 
8. armata. S. frontalis must therefore be erased for the 
present from the British list, since Dr. Norman now thinks 
that Gosse’s M^sis producta is in all probability 8. armata. 

We are requested by Dr. Norman to slate that his descrip- 
tion of 8. frontalis was drawn up from that of Sars compared 
with Adriatic specimens received from Dr. Claus. Its 
validity is therefore in no way impaired by the accidental 
insertion of an erroneous recoi’d of locality. 

Lahoratoiy of the 
Maiine Biological Association, 

Plymouth. 


XXI .^ — On new small Mammals from 8outh America. 

By Oldfield Thomas. 

Oryzomys hceops^ sp. n. 

Very similar externally to 0. laniger and 0. nivdpes, but 
really allied only to the latter. Fur long, soft and woolly. 
General colour dull greyish brown, darker along the middle 
line of the back. Under surface silvery greyish, the hairs 
dull slate for their basal two thirds ; no trace of the buflfy or 
fulvous tone found in the other two species. Back of ears 
scarcely darker than general colour. Hands whitish above ; 
feet pale brown. Tail rather longer than head and body, 
closely scaly, nearly naked, greyish brown, rather paler 
below. 

Skull of the general type of that of 0. niveipes^ but with 
its anterior portion, from the front of the brain-case forwards, 
markedly shortened and more delicate; fronto-nasal profile 
quite flat, not convex ; nasals short and narrow ; interorbital 
region narrow, concave mesially, its edges faintly marked, 
neither rounded nor beaded; anterior zygoma-root narrow, 
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without projecting plate, very much as in 0. drya^. Palatal 
foramina narrow, equally contracted posteriorly and anteriorly. 

Dimensions of the type (an adult female, measured in 
.skin) ; — 

Head and body 118 millim. ; tail 143; hind foot s. u. 
(wet) 23 ; ear (wet) 16. 

Skull : back of interparietal to tip of nasals 27 ; greatest 
breadth 14-6; nasals 8*8x3; interorbital breadth 3*5; 
palatal foramina 5*1 x 1*9 ; upper molar series 4*7. 

Hah. Pita E., above the Chillo Valley, Ecuador. Alt. 
3603 metres. 

Type B.Sr, no. 98. 8. 1. 7. Collected May 5, 1338, and 
presented by Consul L. Solerstro.n. 

This species is readily distinguished from (?. niveipes^ its 
only near ally, as also from the externally similar O. laaiger^ 
by its abnormally diminished muzzle, which gives its skull a 
quite different appearance to that of any known species. 

Lonckeres punctatus^ sp. n. 

Size medium. Fur spinous, the spines on the middle of 
the back about 19 millim. long and 1*3 millim. broad. 
General colour pale ferruginous, puiictulated with white, the 
head and limbs greyer. The rufous of the back is due to the 
hairs, which are reddish terminally, with greyer bases. Spines 
of back greyish white basally, their tips either all black or 
black broadly tipped with white, the white-tipped spines 
being most numerous posteriorly, and prominently'contrasting 
with the general colour. Head, both above and laterally, 
coarsely mixed black aqd white. Ears with a few fine 
blackish hairs on their edges and a small tuft of whitish hairs 
on the antitragus ; an indistinct patch behind their posterior 
bases white. Sides coarsely mixed whitish grey. Under 
surface throughout white, with a slight tinge of buffy, the 
line of demarcation well marked- Inner side of limbs white, 
outer grizzled grey ; metacarpals grey ; metatarsals grey ex- 
ternally, white internally ; digits whitish. Tail of medium 
length, rather thinly haired, the scales showing through; 
mniformly brown, scarcely or not lighter below. 

Skull with the nasals just about equalling the premaxillary 
processes behind ; frontal region flattened, the supraorbital 
ridges very broadly expanded ; pterygoid processes narrow, 
not spatulate. 

Dimensions of the type (an adult male, measured by the 
collector in the flesh) ; — 

Head and body 236 millim. ; tail 233 ; hind foot s. u. 34 ; 
ear 20. 

Ann. & Mag. N. Hist. Ser. 7. Vol. iii. 
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Skull : basilar length 46*3 ; occipito-nasal length 58*5 ; 
greatest breadth 28*5; nasals 17 X 6*5; interorbital breadth 
15 ; palate length from henselion 25 ; palatal foramina 6 x 1*8 ; 
length of upper molar series (crowns) 12*8. 

Hab. Caicara, Orinoco. 

Type B.M. no. 98. 12. 1. 18. Original number 11039. 
Collected Julj 2, 1898, bj Geo. K. & Stella M. Cherrie. 
Thiee specimens obtained, two adult and one young. 

This fine species may be readily distinguished from others 
by the prominent white punctulation of the posterior back, 
due to the broad white tips to the spines in that region. It 
may prove to be most nearly allied to L. semivillosus^ Geoff., 
from Colombia, which has, however, the back tiq^uete de 
jaune ” and other differences. 

A bad skin, which has been in the Museum since 1852, I 
also refer provisionally to L. punctatus. It was said to have 
come from Caracas. 

Peramys brevicaudatus orinoci^ subsp. n. 

Much paler than in the typical form, coloured more nearly 
as in P. dimidiatus. Fur short and velvety, about 5 raillim. 
long on the back. Upper surface from nose to rump pale 

f rey, near olive-grey or smoke-grey ” of Ridgway. 

ides of head and body ferruginous, this colour extending 
from the bases of the whiskers along the sides of the head 
and neck to flanks, and down to the wrists and ankles ; at 
the anterior base of the ear it extends further dorsally than 
elsewhere, so as to form a ferruginous patch on the bead at 
the back of the ear. Under surface pale huffy, not sharply 
defined, the hairs dark slaty at their bases. Upper surface 
of hands and feet blackish brown. Tail furry and dull 
rufous for its basal half-inch above, the rest tliinly haired, 
blackish. 

Skull apparently not distinguishable from that of P. h. typicus. 
Dimensions of the type (a slightly immature male, measured 
in the fl.esh by collector) : — 

Head and body 111 millim.*; tail 75*; hind foot s. u. 18 ; 
ear 17. 

Skull: basal length 29; greatest breadth 17; nasals 14*5 x 5; 
combined length of ms^-^ 5*8. 

Hab. Caicara, Orinoco. 

Type B.M. no, 98. 12. 1. 22. Collected Aug. 10, 1898, 
by Geo. K. & Stella M. Cherrie. Original number 11100. 

♦ Judging by the skin, I should have considered the body rather 
longer and the tail rather shorter than the above ; but I think it hebt to 
accept Mr. Cherrie’s measurements as they stand. 
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This is so evidently a local form of the Grulanan Red-sided 
Opossum that, much as it differs in colour, it seems best for 
the present to regard it merely as a subspecies of that 
animaL 


Peramtfs rubidus^ sp, n. 

Size, proportions, and cranial characters about as in 
P. hrevicaudatuSy though the muzzle is slightly more slender* 
Colour uniformly chestnut-rufous all over above and on the 
sides, the head rather brighter rufous, and the posterior back 
rather darker. Belly dull buffy grey, the hairs greyish 
brown basally, dull buffy terminally* Outer side of limbs 
and upper surface of hands and feet dull rufous. Tail also 
rufous throughout. 

Dimensions of the type (an adult male, measured in 
skin) : — 

Head and body (evidently stretched) 160 millim. ; tail 64 ; 

nd foot s. u. (wet) 18 ; ear (wet) 13. 

Skull: greatest breadth 19'4: ; nasals 18 x 5'7; interorbital 
breadth 6*6 ; palate, length from gnatluon 20, breadth 11 '6 ; 
combined length of 5‘9. Lower jaw : back of condyle 
to tip of first incisor 28. 

Hab. Bahia, 

Type B.M. no. 55. 11. 26. 9. 

This species is founded on the skin from Bahia referred to 
P. brevicaudatus in the ^Catalogue of Marsupials,’ colour- 
characters being at that date thought of less importance than 
they have since proved to be. 


XXII . — Descriptions of some neio Species of Napeogenes. 
By F. D. Godman, F.R.S* 

Kapeogenes aster ^ sp. n. 

N, stelhe^ Hew., similis, sed alis anticis costa ad basin nigra, alis 
ambabus obscurioribus et punctis submarginalibus minulioribus. 

Hah. Ecuador (0. 21 Baron) ^ 

I have three specimens of this insect, which is very 
closely allied to stella^ as stated above. It differs in 
having the outer half of both wings darker, which clearly 
distinguishes it. 


11 * 
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Napeogenes decora^ sp, n. 

Alis diaphanis, anticis striga basali ferruginea, f asciis duabus (uaa 
mediana, altera ad cellulse finem), venis ad apicem, et marginibus 
omnibus nigris ; alis utzisque albo marginatis. 

Hah. Ecuador ((9. T. Baron), 

Yery similar to N, aster jast described, but may at once be 
distinguished by the much broader black margins of the 
wings, in having a black stripe crossing the centre of the cell 
instead of a spot, and in the ferruginous basal stripe of the 
fore wing being darker. I have only a single male 
example. 

Napeogenes glahra^ sp. n. 

if. sUUm similis, sed major, et alis magis diaphanis, punctis sub- 
maiginalibus pallide fiavis ; anticis margine intemo nigro, posticis 
fascia infira cellulam fere obsoleta, nigra. 

Hah. Colombia, S. Martin, Llanos of the Rio Meta ((?, D. 
Child). 

This is a considerably larger insect than N* stella, though 
belonging to the same group. I have two males and a 
female ; all the markings of the two former are much less 
distinct than those of the latter. 

Napeogenes glgcera, sp. n. 

Ceratinice antece. Hew., quoad colores fere omnino similis, marginibus 
extemis nigris angustioribus ; quoad neurationem alarum certe 
differt : subtus, sieut in C, antea^ alis posticis ad basin costae flavis. 

Hah. Ecuador, Sta. Inez {A, Simson). 

A female specimen long in my collection has the coloration 
of Ceratinia antea, but the neuration of N, harhona and 
N. apuliuj which I place in Napeogenes, It formed part of 
Mr. Simson’s collection which was made in Eastern Ecuador. 

Napeogenes elm^ sp. n. 

Alls diaphanis, venis et marginibus sordide nigris: subtus ferru- 
gineis ^ anticis ad apicem, posticis submarginaJibus, punctis albis. 

Hah. Colombia, Bogota. 

I possess only a single male example of this species; it 
does not appear to be very closely allied to any other member 
of the genus. 
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Napeogenes glycoriy sp* u. 

N. cy}'ianaBStB similis, sed alis anticis longioribus, macula triangular! 

nigra ad medium cellulse distinguenda. 

Hab. British Guiana [H. Whitely), Surinam ((7. Ella^ 
combe). 

Of this species I have two males obtained by Henry 
Whitely in the interior of British Guiana and a female 
caught in February 1892 at Paramaribo in Surinam by 
C. W. Ellacombe. 

The general likeness of the insect to N, cynanassa is 
obvious, but in the lengthened primaries it resembles 
N, adelpTiBy Bates. None of the other species of this group 
of Napeogenes have a black spot in the cell of the primaries, 
\\ hich thus becomes a diagnostic character. 


Napeogenes otcuses^ sp. n. 

Alis fulvis ; anticis macula ovali in cellulse medio et parfce distali 
nigris, fascia mediana obliqua et punctis duobus subapicalibus 
sordide albidis ; posticia macula cellular! quatuor ultra earn in 
linea longitudinali et margins extemo angusbissime nigris ; an- 
tennis plerumque flavis, ad basin nigris ; capifce albo punctato : 
prothorace et tegulis fulvis ; abdomine infra sordide albido. 

Hah, Peru, Chanchamayo {H, Whitely), 

Allied to N, pyrrho^ Druce (P. Z. S. 1876, p. 209, pi. xviJ. 
fig. 1), but differs in the absence of the yellow subapical band 
of the primaries and in the presence of a pale transverse band 
between the black apex and the fulvous base of the wings. 

Of this species I have a single female specimen in rather 
poor condition. 


Napeogenes hygia^ sp. n* 

Alis anticis ad basin fulvis, fascia Integra extrorsum valde sinuata 
ultra cellolam a costa fere ad marginem externom extenea fiava, 
apice toto marginibus omnibus nigris, macula longitudiuali in 
celluiae medio maculis duabus ad finem ejus et quarla infra earn 
nigris, macula altera supra ramum medianum secundum margine 
extemo conjuncta quoque nigra ; posticis fulvis, margine externo 
et fascia elongata mediana infra cellulam nigris ; subtus ut supra, 
alis punctis submarginalibus albis notatis, posticis ad basin costas 
flavis : antennis nigris, ad apioem fulvis ; capite albo punctato ; 
tegulis et prothorace fulvis; palpis albis, extrorsum et apioibu 
nigris ; abdomine infra sordide flavido. 

llab, Surinam, Paramaribo, Feb. 1892 ((7. Ellacombe), 
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A distinct species, of wliicli I have one male specimen 
obtained in Surinam bj Mr. C. W. Ellacombe, It has the 
coloration and facies of Mechayiitjs polymnia^ of which it is 
no doubt a homceochromatic associate. 

Kapeogenes eunomia^ sp. n. 

Alls diaphanis, venis et marginibus nigrisj punctis submarginalibus 
albis ; posticis raarginem internum versus pallide sulpbureo tinctis : 
subtus ut supra, sed punctis submarginalibus albis. 

Bab. N. Pern [Krause). 

I have a single male specimen from Bates’s collection 
which has for a long time remained unnamed. In general 
coloration it resembles Geratinia f rater ^ but the black margins 
are narrower and the venation is quite different. 


Kapeogenes amavoy sp. n. 

Kapeogenes tolosa^ G. & S. Biol, Centr.-Am., Itbop. i. p, 27, tab. iii. 
tig. 4 (partim). 

N. iolosm similis, sed colore nigro apicali basin versus magis extenso 
macnlisque apicalibus fiavis minoiibus. 

Bah. Nicaragua, Costa Eica, Chiriqui. 

Since writing on N. iolosa in the ^ Biologia ’ a large series 
of this insect has been received from Guatemala and Chiriqui. 
The authors pointed out that specimens from southern 
localities were darker than those from Mexico and Guatemala, 
but with the material then available they hesitated to separate 
them. The large series I now have leads me to think the 
differences are sufficiently great to warrant me in describing 
the Nicaraguan and southern foim as distinct, and I have 
therefore named it K. amara. 


XXIII .— the probable Mi de of Foimation of the Fusion 
leiueen the Femur and Trochanter in Arthropods. By 
Edmond Bosdage 

In the present communication it is my intention to show 
what in my opinion ai*e the causes which must have brought 
about the fusion of the trochanter and the femur in the 
Phasmidse. The explanation that I am about to give may, I 

♦ Ti’anslated by E. E. Austea from the * Comptes Rendus Hebdo- 
madaircs des Stances de la Sod4t4 de Bioiogie/ 1. v. no. P8, 5 aout, 1898, 
pp. 839-842 ; from a separate impresaon communicated bj the Author. ^ 
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think, be applied to all those Arthropods which exhibit this 
fusion of the second and third joints of the thoracic limbs, 
accompanied by the persistence of a groove constituting a 
locus minoris resistentioe^ admirably adapted for ensuring the 
process of autotomy. 

While following attentively the phenomenon of ecdysis, I 
have been struck by the violent efforts that Phasmids have 
to make in order to free themselves from their old chitinous 
envelope. Tliese clumsy Orthoptera, embarrassed by their 
long legs, do not always succeed in doing so — a failure which 
is evidently the cause of their subsequent death. At other 
times they are obliged to make a sacrifice of one or several of 
their limbs ; tlie latter, always becoming detached at the 
groove which corresponds to the line of fusion of the femur 
and trochanter remain fixed in the old envelope with which 
they are shed. 

1 have been able to observe that out of 100 specimens of 
Ehaphiderus scahrosus which were kept in captivity and 
protected from all enemies, 9 had perished through being 
unable to disengage themselves from their old envelope, and 
that 22 had survived after having sacrificed one or several of 
their legs (the 69 others accomplished all their ecdyses without 
mutilations). We see, then, that 31 per cent, of the Phasmids 
perished or were mutilated through the ecdyses, a figure 
which I think must sometimes be exceeded. We may judge, 
therefore, of what must have happened when the disposition 
which ensures autotomy was non-existent or had not yet 
acquired the perfection which it exhibits at the present day. 

The efforts which the insect is obliged to make in order to 
disengage itself may in certain cases last for an entire day, 
and are repeated eight times at least during its existence f. 
The violent strains which result therefrom affect especially 
the region of the trochanter and the upper extremity of the 
femur. I am led to believe that we must regard this mechan- 
ical action as one of the principal causes of the fusion of the 
trochanter and the femur. It is certain that this fusion has 
not always existed, and that there have been among the 
ancestral forms belonging to the existing Phasmids insects 
in which there was a genuine articulation between these two 
consecutive segments. There has therefore taken place in 

* TMs mutilation is evidently a form of autotomy, which ia this case 
we might term bjl uvial (from eximcef sloughed skin). The regeneration 
which ensues always produces a tetrameroua tarsus. 

t Although I lia\e not yet had an opportunity of noting the exact 
number of the ecdyses, 1 have nevertheless been able to remark that this 
number amounts at least to eight. 
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them later on a veritable phenomenon of anchylosis, bringing 
about the fusion in question. This is the hypothesis which is 
adopted by certain authors * * * § in order to explain how, in the 
case of Vertebrates, articulations may become anchylosed in 
consequence of severe and repeated tensions and strains f* 

The violent strains to which the limbs are subjected at the 
period of the ecdyses must have had an influence so much the 
more marked and so much the more efficacious in that at this 
moment the tissues are in an altogether peculiar condition, 
and since the integumentary layer which will became the 
new cuticular covering after the shedding of the old envelope 
is then still soft. The mechanical action occasioned by the 
strains has easily produced the thickening, the more intense 
chitinization of the arthrodial membrane, and, in consequence, 
anchylosis, a condition which, remarkably enough, is pre- 
cisely the most favourable for securing autotomy in the line 
of the groove of fusion, which constitutes a locus minoris 
resisieniim. This condition must have been produced as 
early as the ]}rimaTy epoch in one of the ancestors with 
tetraraeious tarsus of the existing Phasmids (see my 
communication of June 28, 1897, to the Acad^mie des 
Sciences) The Btegocepliali of this epoch were able to 
contribute to the perfecting of the disposition ensuring the 
autotomic process. 

I would add that modifications in the manner of walking 
must have been produced at different intervals § — modifications 
which w^ere themselves occasioned by variations in the 
general form of the body during the phylogenetic development. 
They have brought about displacements in the position of the 
points of support more or less distant from the body, with 
the object of ensuring the stability of the latter. I think that 
we must again regard this as a cause of strains and tensions, 
which have also contributed to the formation of the* fusion 
with which we are dealing. In short, the way in which this 
special condition has been produced would be explained by 
the principles of the science which Prof. Giard terms mo7*pho* 

* ^ especially Tomiex, ^'BasEntstelien dei* Gelenkformen,” W. Houx^s 
Aichiv fiir Entwickeliiijgsmeciiauik, 1895. 

t lu the articulatioDS of Arthropod limbs the arthrodial membrane is 
compared to a ligament by H. Miiue-Edwards. In the cases of anchylosis 
among "V ertebrates the ligaments of the joints are precisely the parts 
which become ossified. 

X Ann. k Kat. Hist. ser. 6, vol. xx. (1897) pp. 607-510. 

§ These modifications obliging the limbs to be fiexed, to he folded 
further back, or to extend themselves during locomotion, according to 
circumstances. 
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dynamics^ Prof. Delage hiomechanics^ and W. Roux the 
mechanics of development [EntwichelungsmeclianiJc), 

The Arthropods in the case of which we observe, either in 
all the thoracic limbs or in only a single pair, the fusion of 
two consecutive joints, which ensures autotomy*, appear 
among those the growth of which takes place by means of 
ecdyses, during which these animals often have much diffi- 
culty in freeing tlieir limbs from the old cuticular envelope, 
because these members are veiy long, are terminated by enor- 
mous pincers (lobster, crabs), or are provided with large 
foliaceous adornments (leaf-insects) t* It is probable that in 
these different cases the mechanical actions produced at the 
moment of ecdysis must have contributed in a large measure 
to the development of the peculiar structure in question. I 
shall shortly publish a detailed study on the Arthropods in 
which this is found. 

In the Phasmids the phenomena of autotomy must have 
already begun to appear before the complete fusion of the 
femur and trochanter, the articulation corresponding to these 
two joints tlien constituting a locus minoris resistentice. At 
the outset many of these insects must have perished from the 
results of hemorrhage. Then, a perfecting process gradually 
setting in and being transmitted by heredity, the number of 
tlie survivors increased. The regenerative faculty must at 
first have been but slightly marked, and the first regenera- 
tions must have been very imperfect. Then, as the fusion 
between femur and trochanter tended to take place more and 
more, there was more regularity in the sections corresponding 
to the amputations, and, in consequence, more regularity iu 
the portion reproduced, until the moment when regeneration 
was capable of furnishing a limb with a tetramerous tarsus, 
the joints of which were sharply differentiated one from 
another, 

I therefore believe that this peculiar condition is to be 
regarded as an example of a character acquired by use, by 
functional excitation, and then transmitted by heredity, as 
fast as it advanced towards perfection. 

My experiments upon the regenerations following artificial 
amputations lead me to suppose that an altogether special 

* TMs does not imply that all the Arthropods in which autotomy is 
found to occur must necessarily exhibit fusion between two consecutive 
joints of their Mmbs. 

t I have recently been able to remark phenomena of autotomy in leaf- 
insects which had been sent to me from the Seychelles. In these Ortho- 
ptera the fusion bet\\ een femur md trochanter exists. 



162 Mr. M. Burr on new Species ofForficularia. 

mode of selection has played a great part in the perfecting of 
the regenerated limh. I have been able to remark, in fact, 
that the regenerated portions were so much the more perfect 
according as the amputations had been performed with greater 
regularity and the hemorrhage had been less copious. When 
the limb is cut off somewhat obliquely, the result is a terato- 
logical regeneration with tarsal joints misshapen and but 
little distinct one from another. A limb so imperfect as this 
almost always becomes detached from the body at the next 
ecdysis. The same applies to the limbs mangled by the 
teeth of the enemies of the Phasmids. Here, then, we have 
a real selection effected by the ecdyses, and I propose for it 
the term exuvial selection. 


XX lY . — Further new Species o/* Forficularia. 

By Malcolm Buee, F.E.S., F.Z.S. 

In the following paper four new Forjicularia are described, 
of which three were taken in Ecuador by Mr. Rosenberg and 
the other in Java hy Herr Fruhstorfer. Two of the species 
from Ecuador will later require a new genus, but the material 
at hand is barely sufficient for the purpose. These two are 
considered by M. de Bormans, to whose examination I have 
submitted all the species described, to be identical ; but 
several small characters, worth little in themselves, but of 
cumulative value taken together, have induced me to regard 
them as separate, though closely allied. 

1 take this oppoitunity of impressing collectors abroad with 
the necessity of packing earwigs with extreme special care, as 
1 have at least a dozen novelties in my collection that I am 
unable to describe, as they are mutilated ; for the slightest 
accident may destroy a valuable character. Of others also I 
possess only females, which it is highly undesirable to 
describe wimout the male. 

^ The number of undescribed earwigs still existing in collec- 
tions is probably very large 5 M. de Bormans has informed 
me that he alone has no less than sixty novelties. 

I seize the occasion to express my thanks to this ento- 
mologist for the assistance he has very kindly rendered me 
in examining my types, communicating descriptions of sexes 
which I do not possess, and for much valuable information. 

I Iiave taken the measurements as follows : — of the body, 
from the mouth to the apex of the anal segment ; of the 
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forceps, from the base to the apex of the longest branch, not 
including the anal segment, as is often done. 


Pygidiorana imperatrix^ sp. n. 

Statura maxima; caput iatitudine pronotum sequiparens, vel eo 
latius ; pronotum ovale, antice rotundatum, postice truncatum, 
angulis rotundatis ; elytra latiora, immaculata ; alee valde promi- 
nentes; forceps cruribus vaiidis, depressis, basi subcontiguis, 
margins extemo prope basin dente obtnso armatis, margine 
intemo basi orenulatis, apice decussatis, irregulariter curvatis, 
crure dextro magis supeme, cmre sinistro minus infeme curvatis. 

Colour. Mouth-parts, frons, abdomen, and forceps black, 
the rest testaceous. 

Head as broad as the pronotum or broader ; frons as far as 
the eyes black; eyes black. Antennae fuscous, ?-segmentate. 

Pronotum oval, raised in the centre, the sides and hinder 
margin flat ; all angles rounded, posterior margin straight. 

Elytra broad and flat, darkish near the apex, obliquely 
rounded at the apex. Wings protruding well beyond the 
elytra and paler in colour. 

Abdomen black; anal segment large and broad, with a 
median suture, very faint, the posterior border rounded, 
emaiginate roundly, and not deeply at each side. 

Legs hairy, testaceous. 

ForcepSy , stout ; black ; the branches are finely crenu- 
late on inner margin at the base; dilated and depressed, 
straight at first; incurved at the apical third, the right 
branch being more strongly curved than the left and above 
it ; each branch is armea with a stout conical tooth on the 
outer margin near the base. ^ . 

6 . 

Long, corporis 30 mm, 

„ pronoti 5 „ 

„ elytrorum 8 „ 

„ forcipis 6-5 „ 

P atria, Java occidentalis ; Mons Gdde at 4000', 1896 
(Friihstorfer), 

This fine species falls into the second group of the genus, 
characterized by the head being as broad as the pronotum, by 
the prominent wings, and by the sh^e of the forceps, which 
is almost the same in both sexes. The general form of the 
forceps recalls the shape of that organ in Psalis and Antso-^ 
lahis* The type of this group is P. Hameli^ Dohrn. 
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OpistkocQsmia amazonensis^ Boriu.j sp. n. 

Yoisin de O^americanaj Borin. Antennes (reste 12-art.) 
forme lypique, mais trfes allong^es et gi^les (plus que chez 
0. americana)^ 9 et 10 en partie ou entiferement jaunes- 
blanch^tres j le reste brun. L’insecte est tout entier bruu 
fonc^ teine, sauf un petit point jauii^tie k I’angle sutural de 
I’^caille ailaire, Texti^mite apicale des tibias et le tarse tout 
entier testacfe. La pince est d’un brun rouge^tre, luisant, 
plus daire que le reste du corps. L’apex de I’abdomeu est 
plus etroit que cbez 0, americanay les pattes plus longues et 
gides. cJ. 

d. 

Longit. corp. (absque forcipe) .... 10 mm. 

„ forcipis 6 „ 

“Branches de la pince (? : allongeSj gi^les, subdroites 
l^gbrement sinueuses^ &art^s h la base, armies au milieu de 
Tar^te interne d’une dent beaucoup plus longue que large et 
dont la pointe est obliquement toura^e vers le haut (chaque 
dent touche celle de I’arfete opposes) . Les branches divergent 
ensuite trfes pen, puis se croisent vers le I de leur longueur It 
partir de la base.” 

Opisthocomia amasmensis^ Bonn., in litt. 

Type in coll, de Bormans. 

I have in my collection a female which M. de Bormans 
assigns to this species. I add the following description ; — 

Gracilis, elongata; caput pronoto latius; pronotum parvum, an- 
gustum ; abdomen apicem versus dilatatum, apice ipso valde 
attennatum; pedes gracillimi; forceps J cruribus dongatis, 
gracilibus, rectis, inermibus, apice decussatis, apicem versus 
margine interuo minutissime crenulatis ; caput, pedes, abdomen, 
et forceps plus minus pilosa, $ . 

?. 

Long, corporis 14 mm. 

„ forcipis 7 ,, 

Patria, Upper Amazons {de Bormans) ; Ecuador, Pa- 
ramba, at SSOCX, V. ’97, in dry season (Bosenberg. in coll, 
mea), (No. 1H21.) 

Differs from 0. americanay Borm., in the longer and more 
slender antennal segments, by the much narrower apex of the 
abdomen, the longer and more slender legs, and, finally, 
in the shape of the forceps. 
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Forjlcula ? remota^ sp. n. 

Corpus glabrum ; staturamajore ; antennsB segmentis 13, gracilibus, 
elongatis ; caput prouoto latius ; pronotum angustum, margiue 
antico recto, margine postieo subrotund ato, angulis rotundatis ; 
elytra basi dilatata, latiora, apice angustata, oblique truneata ; 
alse valde prominentes ; tarsorum articulus secundus cordiformis, 
minimus ; abdomen apice quam basi paullo latios, plicis tubercnli- 
formibus segmentorum abdominalium 2 et 3 vb: distinguendis ; 
forceps S gracilis, cruribus basi dilatatis, subcontiguis, pygidio 
tantum separatis, apicem versus attenuatis, incurvis, apice attin- 
gentibus, in tertia parte basaii supra vel margine interno dentibus 
validis binis armatis ; forceps 5 gracilis, inermis, cruribus basi 
contiguis, subrectis, deoussatis ; pygidium qnadratum, d niargine 
postieo minutissime emarginato, g marginibus rectis, integris. 

Colour testaceous or reddish, varied with fuscous. 

Bead large and flat, reddish testaceous or black. Eyes 
black. Antennce long, 13-segmentate, the segments long and 
slender ; segments lU-11 pale, the remainder darker. 
ilouth^parts pale. 

Pronotum small, considerably narrower than the head, 
paler in colour, raised anteriorly, depressed posteriorly, 
showing a faint median carinula ; anterior margin straight, 
rectangular; posterior margin slightly rounded; the angles 
rounded. 

Elytra large, fuscous or testaceous, broad at the shouldei*s, 
narrower at the apex, where they are obliquely truncate. 
Wings protruding well beyond the elytra, narrow, dark 
fuscous, sometimes with a large pale discoidal spot. 

Legs pale testaceous ; femora and tibiae with a few hairs ; 
tarsi hirsute. 

Abdomen reddish testaceous, slightly broader at the apex 
than at the base; the tubercles of the second and third 
segments very faint. 

Forceps testaceous. <J with the branches dilated at the 
base, subcontiguous, only separated by the pygidium; the 
basal third is dilated, armed in the centre and at the apex of 
this third with a blunt tooth, sometimes directed horizontally, 
sometimes perpendicularly, the basal part itself minutely 
crenulate on the inner margin ; from the second tooth the 
branches attenuate, incurved, to meet at the apex, where they 
slightly decussate. ? with branches attenuating from the 
slightly dilated base, nearly straight, decussating near the 
apex, concealing the pygidium. 

Pygidium squaie ; with the margins faintly crenulate, 
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the posterior margin very faintly emarginate ; ? with 

margins smooth and straight. $ ? . 

d. 

Long, corporis 14*5 mm. 16 mm. 

„ pronoti 2 „ 2 „ 

„ elytrorum 4 „ 4*5 „ 

j, forcipis 5*5 „ 5*75 „ 

JPatria, Ecuador, Chimho, lOOCy, VIIL ’97 1 Cachabe, low, 
I. ’97, XIL ’96 [Bosenherg]^ Type in colL mea. 

This earwig and the following will require a new genus 
when further allied species are discovered. The slender 
antennal segments, the narrow pronotum, and the broad elytra 
betray affinity with Opisthocosmia^ Dohrn, while the general 
form of the forceps, dilated at the base and slender beyond, 
with the presence of abdominal tubercles, however faint, 
show intimate connexion with Forficula^ L. The second 
tarsal segment is distinctly cordiforra, and not cylindrical, 
and is very minute, being no broader than the other segments. 

Forficula^ divergens^ sp. n. 

A Forjlcida^ remota differt: — Statura xoinore, abdomine cylindrico, 
colore fosciori. (5* forcipe omribus dente singulo subperpen- 
dicnlari armatis; $ oruribus pygidio distincte separatis, basi 
dilatatis, dehine attenuatis, fere rectis, apice attiugontibus, nec 
decussatis, d ? . 

d. $. 

Long. eorx)oris 9-10 mm. 8 mm, 

„ elytrorum ........ 2*5 „ 2*5 „ 

„ forcipis 2*5-3 „ 2 „ 

Patria, Ecuador; Cachabe, low,XI., XIL, ’96; III., ’97, 
at 350(y, in dry season {Rosenberg), Type in coll. mea. 

This species differs so little from the last that it is with 
hesitation that I give it specific rank ; but the general appear- 
ance, with the considerably smaller size, darker and more 
reddish colour, and the slightly different form of the forceps, 
have led me to describe it as more than a mere variety. 

Beilagio, East Griustead, 

December 29, 1898. 



On GentraUAmerican Coccid^* 


167 


XXV , — Notes on Central- American Coccidae, with Descrip- 
tions of Three new Species, By T. D. A. Cockerell. 

The following species of Coccidae from Central America have 
recently come under my notice : — 

Ceroplastes, Gray. 

Ceroplasies roseatus^ Towns. & Ckll. 

Colombia: Panama {DoIhp-Ti/ler) , 

From it Mr. Dolby-Tyler bred the parasite Lecaniohius 
Cockerellij Ashm. 

ParlatoriAj Sign, [not Boiss., 1812, Oruciferse]. 

Parlaioria proiem^ var. crotonis (CklL), Ckll. 

Colombia: Panama, on Groton {Dolby-Tyler), 

Aulacaspis, Ckll 

Aulacaspis Boisduvalii (Sign.), Ckll 

Mexico : El Cayo del Chico Sapote, Tabasco, June 18, 
1897 {Townsend I *Div. Ent. 7857 pars). 

Pseudoparlatoria, Ckll. 

Pseudoparlaforia parlatorioides (Comst,), Ckll. 

Mexico: Hermosillo, April 20, 1897, a variety with a 
white scale and circumgenital glands more numerous, median 
0 to 1, anterior laterals 18 to 19, post, laterals 14 {Koe&ele^ 
1719) ; Frontera, Tabasco, June 25, 1897, on noipsil {Opu7itia) ^ 
a variety with the scale pale greyish, exuviae light brown, 
circumgenital glands 12 in anterior lateral group, 9 in poste- 
rior lateral. 

It may be that this species, as I understand it, includes two 
or more ; but I am not at present prepared to subdivide it. 

Aspidiotus, BouchA 

Subg. Aspidiotus, s, str. (JSvaspidiotus, Leon,). 

Aspidiotus hedercB (Vallot), Signoret. 

Mexico : Guadalajara, on fruit of sweet lime, Dec. 12, 
1897 {Townsend ) ; Oaxaca, on leaves of Pinus^ Aug. 20, 
1897 {Koehele^ 1697, pars). 
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Subg, Diaspibiotus (Berl. & Leon.), Ckll. 

Aspidiotus suhsi milts y sp. n. 

Mexico: Cuautla, on a leafless tree, infesting tlie bark. 
May 31, 1897 {Koehele, 1750) ; llermosillo, on Gcesalpinia 
Palmeri (?), April 24 [Koehele^ 1713). 

? . — Scale about millim. diam., circular, flat, thin, pale 
giey to whitish, or tinged with brown; exuvife covered, in- 
conspicuous, marked by a whitish boss. This scale is very 
like that of A. perniciosus^ but there is no distinct dot and 
ring. 

d - — Scale oval, slightly stained with blackish; exuviae 
yellowish. 

§ . — Brownish yellow ; of ordinary shape ; no circum- 
genital glands; only two lobes, these separated by a wide 
interval, prominent, upright, shaped about as in A. permciosus^ 
sometimes with a notch on the inner side ; spines fairly 
large, two pairs on each side, and a single one (sometimes a 
pair) a considerable distance along the margin ; sqnaraes 
spine-like, but very minute, hardly to be seen ; the usual two 
marginal incisions on each side, the glandular processes of 
the first long and straight, the outermost very narrow, the 
inner longer (in fact, very long for a Diaspidiotm) and 
thickened towards the end, so as to be inversely carrot- 
shaped ; anal orifice near the hind end ; linear transverse 
dorsal glands as in peniidosus &c. ; from the bases of the 
lobes extend long brownish root-like processes, as in various 
other species. 

The newly-hatched or embryonic larva has the caudal 
lobes oblique, distinctly twice notched on the outer margin. 

Aspidiotiis cyanophylli^ Signoret. 

Mexico: Orizaba, on myrtle, July 15, 1897 {Koebele. 
1705). 

This species might well be the type of a new section. 


Section Hbm:iberlbsia, Okll. 

Aspidiotus cupressiy sp. n. 

Mexico : Toluca, June 24, 1897 {Eoehehy 1665). Lives 
on twigs of Cupressus, 

? Scale small, about 1 millim. diam., rather convex 
white ; exuvise subcentral to lateral, covered by a white film^ 
the film often rubbed off, leaving the exuvise exposed, shining 
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yello\vr^ or sometimes quite coppery yellow'. Young scales 
round and very wdiite. 

? . — Shape ordinary ; no circumgenital glands, but 
numerous dorsal tubular glands, much as in A. Osh^^chve\ 
only two lobes, these wdde apart, upright, large, rounled, the 
edges obscurelj- crenulate ; anal orince circular, close to the 
bases of the lobes ; the usual incisions (two on each side), 
with thickened edges ; spines very smalt ; squames large, 
narrow, but branched, extending a little beyond the lobes ; 
two squames between the lobes, about eleven on each &ide 
beyond the lobe, placed close together. 

Aspidiotus Graucii^ CklL 

Mexico: Frontera, on fruit of some palm; scales smaller 
than usual {Townsend), 

Aspidiotus Greenii^ Ckll. 

Mexico : El Cuyo del Chico Sapote, Tabasco, J une 18, 
1897, on leaves of banana {Townsend) ; on a palm, Mexico 
city, Dec. 6, 1897 {Townsend), 

Chetsomphalus, Aslim. 

Olirysomphahis rhizophorce^ sp. n. 

Mexico: Tabasco, El E.io Polo, June 19, 1897, on leaves 
of mangrove {Townsend), 

$ , — Scale about 1^ millim. diam., circular to oval, slightly 
convex, shining sepia-brown, sometimes pale coffee-colour, 
sometimes darker, or even purplish brown ; exuvim black, but 
covered by a dirty white film, leaving the first skin only 
visible. 

? . — ^Yellowish ; shape ordinary ; four groups of circum- 
genital glands, anterior laterals of 7, posterior laterals 5 in a 
row ; three pairs of low broad lobes, more or less inclined to 
be serrate, closely resembling those of G, Bowreyi ; median 
lobes separated by a moderate interval, obliquely truncate, 
w ith rounded corners ; plates very inconspicuous ; margin 
beyond the lobes serrulate, with three or four small promin- 
ences, not so large as those of Bowreyi ; beyond this serrula- 
tion there is quite a large spine ; processes at the bases of the 
lobes well developed, only two pairs of long ones, those of the 
first and second interlobular intervals ; the usual pair at the 
inner bases of the median lobes, about half as long as the 
long processes ; the process mesad of the second long one 

Ann, & Mag, X, Eist Ser. 7. VoL iii. 12 
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sliort and small^ not one third of its length ; the process at 
the outer base of the third lobe about as large as those at the 
inner ba«es of the me lian lobes ; the usual row of glands just 
beyond the second long process, but they are small, much as 
in'^C, mJurits ; anal orifice a long way from the hind end, but 
still cau«]ad of the level of the posterior circumgenital glands. 

CIu'^s omphalus alhopictus (GklL). 

Mexico : Cuautla, on twigs of rose, May 31, 1897 {Koebple^ 
; Cuautia, on JJprtus [Kifebeh^. 

CltrysoyrpTialus ogavis (Towns. & Ckll.). 

Mexico: on ^^Tabucha/’ May 1896 {Townsend). Div. 
Ent» 7:i!17. 


ChrysompTialus dictyospermi (Morgan). 

Mexico : Oaxaca, on leaves of Pinus^ Aug. 20, 1897 
{Eoilele^ 1697, pare)* 

Section Melanaspis, Ckll, 

Chrysomplmhis nigropnnetatus (OklL). 

Mexico: Amecaraeca, June 6, 1897, ^^on wild tree re- 
sembling tobacco*’ \ Koibeh^ 1740) ; Mexico city, on bvtrk of 
maple, May 22, 1S97 [Koehele^ 1741) • on Baccharis glut inosa 
at Mixcoac, June 22, 1897 {Koehele^ 1743). 

Chrysi^mplidlus lilacinus (CklL). 

Mexico: Nogales, on Qaercus undulata. April 10, 1S97 
(JSTt/ciefe, 1629J. 


I. — 2soies on the Tent ides of Nautilus pompilius. 

By Lawuexce £. Gjkiffix 

The following notes on the &tracture and homologies of the 
tentacles of Nautilus describe points which have been of great 
interest to me and which seem important enough to jiScify 
publication preliminary to a complete account of the anatomy 
ot the Nautilus. 


* Prom the ‘Johns HopLins Univertity Circulars,’ November 1898 

pp. 11-12. ^ 
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All the tentacles of the iSTautilus are built after a single 
plan, and preserve the essential features of this even when 
highly modified. Ordinarily the tentacle is considered to be 
formed by two parts — a fleshy sheath surrouiiliug an exten- 
sile cirrus. The cirrus is the essential structure and will be 
spoken of as the teatach^ while the sheath seems to be merely 
a fold of the skin which has been produced around the cirrus 
for protective or sufiportive purposes. Surrounding the head 
of the Nautilus are thiity-eight tentacles, to which Owen 
gave the name of digital tentacles. The sheaths of these are 
iused to each other, so that a complete Cephalic Sheath 
(Owen), open ventrally only, is formed. These tentacles 
have been described as having no regular arrange naeiit ; but 
an examination of fifty-one specimens proved that they are 
arranged upon each side in a constant order. Only six 
specimens showed a variation from the normal arrangement, 
and this variation existed in each case upon one side only. 
'Whether the same tentacle alwaj^s occupies the same position 
or not cannot be decided till after further dissection of the 
nerves going to the tentacles. 

The digital tentacles present the structural plan uniformly 
and simply. The surface of the tentacle is marked by a 
close series of annular grooves, which are deepest upon the 
inner side of the tentacle. The tentacles are frequently 
flattened upon the inner side. A large nerve-trunk occupies 
the centre of the tentacle j around this are the radial bundles 
of longitudinal muscles. Closer examination of the nerve- 
cord reveals that it is enlarged by collections of ganglion- 
cells at regular intervals, each enlargement corresponding in 
position to a segment of the tentacle included between two of 
the annular grooves. Fi’om the ganglionic enlargements 
nerves pass to the different portions of the segment, but espe- 
cially to the inner side. The segmental structure of the 
neiwe-cord persists in cases where all traces of the external 
annulations have disappeared. 

Dr. IVilley, in a recent article, described the great adhesive 
power of the digital tentacles. This power seemed strange 
until after a closer study of the segments of the tentacles. 
The groove between the segments is much deeper upon the 
inner face of the tentacles than elsewhere. The inner face of 
the segment is flattened. On this side, between the epi- 
thelium and the longitudinal muscles, are radial transverse 
muscles — tlie only transverse mu&cles in the tentacles which 
we can surely identify as such. 

Their opeij tioii would be somewhat as follows : — when the 
flat surfaces of the segments of the tentacles are applied to 

12 ^ 
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any body a contraction of the radial muscles within each 
segment would pull the central portion away from the opposed 
surface and cause a vacuum to be formed between the segment 
and the surface. The adhesive power of any one segment 
must be slight ; but there are from sixty to one hundred 
segments in each tentacle, half of which would probably be 
in a position to hold ; and there are thirty-eight tentacles in 
the group. Thus the combined adhesive power of all the 
segments is very great. 

It seems to me probable that we see here the beginnings of 
the suckers of the Dibranchiates. As these Cephalopods 
became more active and predatory the simple sucker would 
naturally have been modified to form an organ better adapted 
to quick and sure seizing of the prey. Yet the principle of 
action is the same in the Nautilus and the Dibranchiates. It 
seems probable that the projecting portion of each segment of 
the tentacle formed a single sucker. Growth would cause 
these to take alternating positions. Possibly from each 
segment several suckers were formed by subdivision of the 
adhesive surface and the development of each portion into a 
sucker. These may have remained arranged in transverse 
rows, as in Sepia and other forms. 

This theory of the formation of the suckers of the Dibran- 
chiates necessitates our regarding the arms of the Dibran- 
chiates as each corresponding to a single tentacle of the 
Nautilus, and not to groups of tentacles. The structure, 
arrangement, and relations of the arms support the first view 
far more than the second. Comparison with the processes of 
change in other orders weakens the latter theory, while 
strengthening the theory that a few tentacles gradually in- 
creased in size while the remainder were crowded aside and 
reduced. 

The ocular tentacles present several differences of structure 
from the digital tentacles- Their sensitiveness is much 
^eater. The greater depth of the annular grooves on the 
inner side is immediately noticed. Willey has found that 
the sides of the groove are ciliated. In some instances I find 
the cilia extending over the surface between the grooves. 

Of interaal structure two points are especially remarkable. 
One is struck by the ease with which the tips of the ocular 
tentacles break off. This seems to be the result of a peculiar 
arrangement. In the plane of the annular groove the ad- 
joining segineiits are separated by what in sections appears 
as a plain line along which the tissues are evidently weaker 
than elsewhere. In apparently normal cases there is no 
separation of the tissues, but the weak line appears sharply 
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and distinctlj. The line does not extend throui^li the 
epidermis or the nerve-cord. The lines are only found in the 
upper portions of the tentacles. It is difficult to understand 
of what use this aiTangement can be. The tips of the 
tentacles break off with exceeding ease ; but can this be in 
any way advantageous to the Nautilus? 

The other point is regarding the structure of the nerve- 
trunk. There is here what I have temed an accessory nerm-^ 
trunJc, The usual nerve-trunk is present, having its layer of 
ganglionic cells around its periphery and its ganglionic en- 
largements in each segment of the tentacle. On the inner 
side of this, through nearly the entire length of the tentacle,^ 
runs a large nerve-trunk, composed of several bundles ot 
nerve-fibres. The main nerve-trunk and the accessory are 
closely united, but are easily distinguished by the layer ot 
ganglion-cells which surrounds the main trunk. There are 
very few, if any^ ganglion-cells in the accessory trunk. At 
the ends or the tentacle the accessory trunk gradually dis- 
appears, at the upper end by giving off nerves chiefly to the 
inner side of the tentacle, at the base of the tentacle by 
gradual union with the main nerve-trunk. 

This accessory trunk has apparently been developed in 
connexion with the remarkable sensitiveness of the ocular 
tentacles. 

The nerves of the two ocular tentacles of each side are 
branches of a nerve which comes off from the pedal ganglion 
near the outer end, which also sends branches to the hood. 

The hood consists of the fused and enormously enlarged 
tolieaths of the dorsal digital tentacle of each side. The origin 
of the nerves of the ocular tentacles in the pedal ganglia, and 
the fact that they form portions of nerves going to the sheaths 
of digital tentacles, proves, as Dr. Willey has suggested, that 
the ocular tentacles cannot be considered as other than some- 
what modified (and perhaps displaced) digital tentacles, and 
that they can in no wise be considered as the homologues of 
the optic tentacles and rhinophores of Grastropods. 

There is in the female Nautilus, ventral to the buccal mass, 
a fleshy lobe, which, dividing into two near its tip, bears 
upon each half ten to fourteen tentacles, and at the point of 
division a rounded organ composed of a number of triangular 
lamellm. This lobe (the inferior labial of Owen) is wanting 
in the male Nautilus ; instead is found, nearly hidden beneath 
the buccal mass, a lounded organ, which is named, from its 
discoverer, Van der Soeven^s organ* I think that anatomical 
evidence is strong enough to convince us that the inferior 
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labial lobe and Yan der Hoeven’s organ are homologous 

There are about sixteen lamellse in the group in the centre 
of the inferior labial lobe. The group is separated at the 
median line into two halves, the lamellm of each side facing 
each other. The largest lamellae are at the centre of the 
group, the smallest at the exterior. The lamellae are marked 
upon both surfaces hy grooves parallel to their bases. A 
nerve showing some traces of ganglionic enlargements runs 
to the tip of each lamella. The nerves of the lamellae of 
each half of the group unite. The trunk thus formed unites 
with the nerves of the tentacles of the lobe of its own side and 
the common trunk enters the pedal ganglion near the median 
line. The tentacles of each lobe are largest near the outer 
end of the series. They grow smaller and smaller as the 
median line is approached ; those nearest the median line are 
frequently so small as to be scarcely visible. At this point 
it is possible to find a complete series of gradations between 
the lamellae of the median organ and the tentacles. The 
structure of the lamellae confirms the suspicion that they are 
modified tentacles. This homology has been suggested by 
Yan der Hoeven. 

Between the bases of each two lamellae is a pit lined by 
exceedingly slender epithelial cells. These cells are also from 
two to three times the height of ordinary epithelial cells. The 
cells bear cilia, apparently each cell bearing a single cilium ; 
but the preservation of my material is not good enough for 
me to make sure of this point. Fine fibres appear to run 
from the bases of the cells into the tissues. 

As has been said, Yan der Hoeven’s organ occupies the 
same place in the male that the inferior labial lobe occupies 
in the female. This organ is about 1 iuch in length, f inch 
in breadth, and inch in thickness. It is enveloped by a 
tunic, which, over the anterior dorsal half, is free from the 
organ, thus allowing free communication between the interior 
of the organ and the exterior. The anterior half of the organ 
is separated into halves by a narrow vertical slit which leads 
into the central cavity. This is a low horizontal cavity ex- 
tending from side to side. 

At the anterior end, on each side of the opening, are a 
number of low, thick, vertical lamelte, which quickly pass 
into thin, broad, shelf-like, horizontal lamellae, which extend 
as far back as the posterior limit of the vertical slit-like 
opening of the organ. Back of this point the organ is 
glandular ; the glands completely surround the central 
cavity. The glands are typical examples of the compound- 
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tubular type. The epithelial cells of both glands and lamellae 
are tall and cylindrical. The cells of the lamellae are for the 
most part heayily loaded with secretory products. The cells 
of the glands are also loaded. Tet the lumens of the glands, 
as well as the central cavity, are entirely free from secretion, 
this evidently being stored in the cells till needed for some 
unusual purpose. 

Another kind of cell is found among the epithelial cells of 
both glands and lamellae. Around each epithelial cell are 
seveial fine hair-like sensory cells. The middle of each is 
sw'ollen by the elongated oval nucleus. The tip of each ceil 
is produced into a stiff sensory hair. The immense number 
of these cells bearing hairs makes the surface appear densely 
ciliated. The ordinary epithelial cells arc of so much greater 
bulk than the sensory cells that close examination is required 
to reveal the fact that the cilia do not belong to them. I have 
seen the bases of the sensory cells continued for some distance 
into the submucous tissue as fiue fibres of about the same 
diameter as the cell. 

The nerves which innervate Tan der Hoeven’s organ have 
the same place of origin as those Tvhich innervate the inferior 
labial lobes of the female. One nerve enters each side of 
Van der Hoeven’s organ and divides into a large number of 
branches. One of these runs into each lamella and several 
supply the glandular portion of the organ. 

The number of lamellae of Van der Hoeven’s organ closely 
corresponds to the number of tentacles plus lamellae of the 
inferior labial lobe. The innervation is the same in each, 
except that the nerve seems to form all its branches at one 
point in Van der Hoeven’s organ, instead of at two points as 
in the labial lobe. The musculature of the one is the same 
as of the other. Willey finds that the same arteries supply 
both organs, and upon this fact bases the suggestion that they 
may be homologous. The sensory cells of Van der Hoeven’s 
organ evidently correspond to those found between the bases 
of die lamellm on the labial lobe ; only in the one case they 
are restricted to definite areas, while in the other they are 
scattered throughout the organ. In short, anatomical evidence 
admits of no conclusion but that Van der Hoeven’s organ of 
the male Nautilus is strictly homologous with the inferior 
labial lobe of the female Nautilus. 

From the fact that the glandular cells in my sections of 
Van der Hoeven’s organ are nearly all heavily loaded, and 
that absolutely no secretion is present in the lumens of the 
glands or in the central cavity of the organ, it appears that 
its glandular function may be limited to certain times and 
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conditions, possibly connected with reproductive processes. 
The sensory function is probably the same in both sexes and 
continually active, though it is possible that this also may be 
closely connected with reproduction. 

The structure of the hectocotylus (or spadix) has recently 
been admirably described by Vayssihre, Still, there are 
several points which may be added to his description. 

The hectocotylus is composed of a group of four tentacles. 
These become highly modified. The organ is usually situated 
upon the left side ; but in between twenty and twenty-five 
per cent, of my specimens it is upon the right side. In one 
case heclocotyli are upon both sides. On the opposite side 
of the animal from the hectocotylus is a similar group of 
four tentacles, but unmodified. 

Three of the tentacles forming the hectocotylus are closely 
enveloped by a fleshy sheath, the fourth and smallest only 
paitly. On the external side of the sheath at the margin is a 
circular glandular area. The glands are compound-tubular, 
blanched quite simply; they extend, in a direction perpen- 
dicular to the surface, about three quarters of the distance 
through the sheath. Upon examining the corresponding 

J ortion of the sheath of the similar group of the opposite side 
found a glandular area in the same position as that upon 
the sheath of the hectocotylus. The area is smaller, the 
glands are less developed, yet are exactly similar in structure. 
The presence of this gland on both groups of tentacles is 
extremely interesting, as it may indicate an original liecto- 
cotylization of both groups, 

in the second tentacle of the hectocotylus (the tenth cirrus 
of Yayssifere) is another interesting series of glands. This 
tentacle is annulated, the grooves being deepest upon the 
upperside. Into each groove upon this side opens a row of 
perfectly simple sac-like glands. The openings are ex- 
ceedingly small and are well hidden in the depths of the 
grooves. A single layer of columnar epithelial cells lines the 
gland. The ceils of the neck of the gland are low, but they 
rapidly increase in height as they pass into the gland, so that 
the body of the gland is lined by exceedingly high cylin- 
drical cells. 

[The valuable material upon which these notes are based 
was presented to the Department of Animal Biology of the 
University of llinnesota by Mr. Louis Menage, and I am 
greatly indebted to Professor Nachtrieb for placing it at my 
disposal.] 
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XXYII, — Description of a new Species 
By Dr. Gr. Boevath. 

Hygrotrechus Distanti^ sp. n. 

Supra niger, opacus, subtus dense argenteo-sericeus, subnitidus; 
vertiee macula parya transversa basali aurantiaca notato ; rostro 
apicem mesosterni vis attiugente, toto nigro ; autennis uigris, 
articulo primo articulis tribus api:'aiibus simul sumtis vis breviore, 
articulis secundo et quarto longihi^iine :e']ualibus, articulo tertio 
articulo prsecedeute fere ^ breviore; pronoto capite quadrupio 
longiore, lineola longitudinali lobi antiei margiuibusque lateralibiis 
et postico lobi postici auraiitiacis, lobo postico trau'sversim sub- 
rugoso; heruelytris rudimeutariis, fortiter abbreviitis, apieeoi 
liietauoti baud ( d* ) vel vix ( $ j attingeutibus, laneeolatis, limbo 
esterno basiu versus nigrieante ; dorso abdominis liuea mediana 
percurrcnte, interdum sat obsoleta, argenteo-sericea ornato ; pro- 
sterno, parte inferiore acetabuloriitn et lulcrorum posteriorom 
apiceque imo cosarum posti^riorum albido-testaceis ; pelibas 
nigris, femoribus interinediis femoribus posticis longitudiue sub- 
tequalibus, tibiis et tarsis posticis simul sumtis tibiis intermediis 
paullo longioribus. articulo primo tarsorum antic orum articulo 
secundo vix breviore; spinis apicalibus segment! sexti abdominis 
gracilibns, acutissimis, nigris, nitidis, 
d . 3Ieso- et metastemo vitta raediana angusta fusca signato ; spinis 
apicalibus segmenti sexti abdomiuis segmento genitali primo | 
brevioribus; segmentis ventrali sexto et genitali primo postiee 
iavo-limbalis ; segmento ventrali sexto postice emarginato, 
emarginatura medio profunde rotundato-sinuata ; segmento geni- 
tali primo subtus trifoveolato, foveolis duabus lateralibus mediis 
et foveola antica in emarginatura mediana segmenti ventralis 
sexti sita sat profundis, inter se carinula trifida discretis. Long. 
11^ mill. 

5 . Spinis apicalibus segmenti sexti abdominis se^entum genitale 
pri'mum fere dimidio superantibus ; limbo postico segmenti vou- 
tralis sexti segmentoque genitali primo subtus flavo-testaceis ; Ulo 
postice rotundato-emarginato, boc ntrinque prope basin leviter 
impresso. Long. ISJ-ld mill. 

Hah. Xyasaland, Fort Johnston. 

This fine species, three specimens of which 3Ir. W. L. 
Distant has submitted to me for identification, differs from the 
other species of the genus by the yellow-marginel pronotum, 
the orange-yellow rudimentary elytra, and the two joints of 
the anterior tarsi subequal in length. 
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XVIIL — On some BouiTt- A frican Insects^ 

By W. L. Distant. 

I HATE received some Longicorn beetles from the Eev. H, 
Jnnod, collected by him at Delagoa Bay, two of which 
appear to be undescribed and not included in the list of the 
Delagoa Longicornia recently published in these pages 
(ser. 7, vol. i. p. 378). 

Among some Sphingidse forwarded to me from the Pre- 
toria Museum I found two apparently undescribed species 
from the Lydenburg District of the Transvaal^ the diagnosis 
of u hich I take this opportunity to publish. 

COLEOPTERA. 

Longicoenia. 

Fam. CeramhycidsB. 

Hercodera marginata^ sp. n. 

Testaceous ; head, pronotum, and femora reddish testaceous j 
eyes, antennae, bases and apices of femora, tibige, and tarsi 
black ; elytra w ith the anterior, apical, outer, and sutural 
margins and a transveise fascia beyond middle bluish black, 
apical margin bioadest. 

Head obsoletely punctured. Pronotum at the sides and 
above covered with broad, shallow, regular punctures, giving 
it a reticulated appearance. Elytra very thickly and strongly 
punctate, the transverse fascia widest at sutural and outer 
margins. 

Long, (two specimens) 9 and 12 milllm. 

Bab, Delagoa Bay ^Junod), 

This is the second species of the genus yet described. It 
differs from H, fasciaia, Gahan, by being less angular at 
sides of pronotum and also in the elytral markings. The 
punctures, as Six. Gahan kindly informs me, are almost 
exactly alike in both species. 

In the smaller specimen of the two on which this descrip* 
tion is based the transverse fascia to the elytra is very narrow 
and somewhat indistinct. 

Oxyprosopus delagocsj sp. n. 

^ruginons ; eyes, antennae, femora, and tibim black j tarsi 
pale fulvous. 
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Head at the anterior margin concave, witli a distinct 
central impression. Pronotiim narrowest at anterior margin, 
where it is transversely striate, gradually widening posteriorly, 
where it is obscurely angulated at lateral margins ; base 
transversely striate, remainder of disk thickly and coarsely 
punctate. Elytra thickly and somewhat coarsely punctate, 
each elytron with two discal, longitudinal, slightly raised 
lines. 

Long. 21 millim. 

Sab, Delagoa Bay {Junod). 

In one specimen the elytra are more or less cyaneous. 

LEPIDOPTERA. 

Heteuocera. 

Earn. SpluugidsB. 

Polyptycliiis consanguineus^ sp. n. 

Body and legs fawn-coloured ; head and pronotum with a 
central longitudinal smoky-brown fascia. 

Anterior wings fawn-coloured, crossed by two narrow 
linear brown fasciae — the first about one fourth from base, the 
second longest and more oblique beyond cell ; between these 
fasciae are two waved paler ones, placed somewhat close 
together, and two lines, giving the appearance of a sub- 
quadi’ate spot, at end of cell ; some indistinct waved brown 
markings cross apical area of wing, and two small brown 
spots placed one above the other near apex of inner margin. 
Posterior wings fulvous, with two ti'ansverse brown linear 
markings just above inner angle at posterior margin, and with 
a small spot of the same colour beneath them. Wings 
beneath with two indistinct transverse fascice, one beyond 
cells, the other, more waved, near outer margins. 

Exp. wings 60 millim. 

Eah. Transvaal, Lydenburg District. ^ 

A near and very close ally of this species is to be found in 
the P. Janhowskiis Oberth., described from the island of 
Askold, off the north-east coast of Asia. 

PolypiycTius african sp. n. 

Body and legs fawn-coloured ; front of head, lateral and 
posterior margins of pronotum dull olivaceous. 

Anterior wings to end of cell and middle median nervule 
saffron-coloured, beyond this pale olivaceous; two small 
costal spots at base, a large longitudinal spot at base of inner 
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margin, a spot crossing centre of cell, a subquadrate apical 
spot, and a small one near apex of inner margin dark^ dull 
olivaceous. Posterior wings stramineous, olivaceously tinted 
towards margins, and with a curved dull olivaceous spot near 
the inner angle of posterior margin. Anterior wings be- 
neath with tlie basal area ochraceous, the apical area oliva- 
ceous, spots absent ; posteiior wings beneath without spot ; 
both wings crossed by two indistinct fasciae, one beyond cell, 
the other near outer margin. 

Exp. wings 72 millim. 

Hah, Transvaal, Lydenburg District. 

In colour and marliings somewhat resembling Mimas tilice, 
Linn. 

I have recently received from Delagoa Bay a specimen of 
Fanacra orphceus, Herr.-SchalF., collected there by the 
Bev. H. Junod, This specimen I had previously, and with 
tl e advaritage of the assistance of Sir Gr. H. Hampson, com- 
})ared with P. variolosa^ Walk., of which specimens both 
from the Andamans and India are in the British Museum. 
Ko real difference could be discovered between my South- 
African specimen and Walker’s species, and we have appa- 
rently another hawk-moth common to the Ethiopian and 
Oriental regions. The synonymy should therefore stand as 
follows 


Fanacra orphceiis^ Herr.-Schaff. 

Chi^rocampu vrpli<Bm, IleiT.-SchaC Aussereurop. Schmett. i. fig. 104 
(1854) ; Boisd. Spec. G^n. L^p. H6t. L p. 247 (1875). 

Panaera variolosa^ Walk. Cat. Lep. Het. B. !M. yiii. p. 150. n. 4(1856) ; 
Swinhoe, Cat. Ea&t. & Austr. Lep.-Het. p. 13. n. 50, pi. i. fig. 4 
(1892), 

Ptimcra vagans. Butl. HI. Lep. Het. B. M. v. p. 4, t. Isxviii. fig. 7 
(1881). 

Pamcj^a tiafaieitsis^ Eothsch. Novit. Zool. vol. i. p. 79, pi. v. fig. 13 

( 1804 h r r -o 

Hah, S. Africa, X. India, Andaman Islands, Borneo. 


XXI5 . — On a Specimen of Lepidopus atlanticus, Goode & 
Bean^from Madeira, By G. A. BOULENQER, F.E.S. 

The British Museum has received, together with other fishes 
collected at Madeira by the late Mr. Axel J. Arendrup, and 
presented to the Trustees by his mother, a fine specimen, 
1 metre 20centim. in length, of a fish described and figured in 
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the ^ Oceanic Ichthyology ’ (p. 205, fig. 215) under the name 
of Benthodesmus atlanticm. The species was foundel o»i 
specimens obtained on the western edge of tlie Grand Bank 
of Jsewfoundland, oflF St. Kitts, W.L, and in inil-Xortii 
Atlantic, at depths varying between 25 an 1 203 fathoms, aii I 
previou^ly referred to Lepidoi^m elowjatm^ Clarke. I am 
now able to report its occurrence at Madeira an 1 on the coast 
of Portugal, whence it has been inadequately described and 
figured by Vieira as Lepidopus argenteus^ Bon. (Ann. Sc. 
Kat. Porto, i. 1894, p. 165, pis. is. & x.). 

Mr. Arendrup had fully realized the interest that attaches 
to the Madeira specimen, which represented an unnamed 
species at the time he obtained it, and he had drawn up some 
notes which I here reproduce in an abridged and slightly 
altered iorm, after verification on the original. 

Depth of body 22 times in total length, length of head 6^ 
times. V ent marking | on the total length. Occipital crest 
very feeble ; eye 6 times in head, 24 iu snout ; lower jaw 
projecting, with a fleshy appendage anteriorly ; teeth acute, 
compressed, 19 in upper jaw (including 2 large anterior 
tangs), 20 in lower jaw, witnout any larger ones. 7 branchio- 
stegals. Gill-rakers tew’, widely separated. Dorsal with 
about 150 rays, beginning halfway between eye and root of 
pectoral, the longest rays not quite so long as diameter of eye. 
Anal with 26 tree rays. Veiitrals represented by minute 
scale-like scutes. Pectoral 3 times in length of head. 
Caudal small, forked. Caudal peduncle depressed, 5 times 
in length of head. Uniform silvery ; margin of dorsal black 
for the first 10 or 12 rays. 


XXX. — On the Preliminary Stages and Mode of Escape of the 
Imago in the Dipterous Genus Xylomyia, Bond, (Subula, 
Mg, et auct)^ with especial reference to Xylomyia macu- 
iata, F, ; and on the Systematic Position of the Genus, By 
E. E. Austex, Zoological Department, British Museum. 

L 

Prelimixaey Stages axd Mode of Escape op the Imago. 

Theoijgh the courtesy of the Bev. H. S. Gorham the new 
collection of British Dipt era in the Xational Museftm has 
recently been enriched by a ( <J ) specimen of the rare fly 
Xylomyia maculaia^ F., together witli its puparium and the 
skin of the pupa from which it was bred. 
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Xijhmyia maculafa is an extremely handsome insect, rather 
more than 9 millim. (4*5 lines) in length, shining black, with 
the thorax spotted and the abdomen banded with yellow, with 
yellow legs, the tips of the posterior femora and tibi^ broadly 
banded with black, and the ends of the tarsi infascated. 
Mr. Goiham bred eleven specimens of the fly from pupae 
found with some forty others on June 29, 1898, in a rotten 
oak-tree in the New Forest. 

Mr. G. H. VerralPs ^ List of British Diptera’ (1888) in- 
cludes three species of Xylomyia^ of which two (X varia^ 
Mg., and X. maculata^ F.) are printed in italics, as requiring 
confirmation, while the third (X. marginata^ Mg.) appears in 
ordinary type, as an authenticated member of the British 
fauna. Of these three species, two {Qnaeulata and varia) are 
given by Walker, in the ^Insecta Britannica. — Diptera’ 
(vol. i. 1851, p. 34), under Suhula^. With reference to 
S. maculata Walker writes: — Very rare; inhabits the New 
Forest, Hampshire. In Mr. Stephens’s collection.” While 
as to varia he says : — Very rare. In the British Museum. 
The larva feeds on the wood of the oak.” 

A (?) specimen of Xyhmyia maculata (placed under 
Xylophagus^ and labelled with a puparium in 

which the pupa-skin is sticking precisely as in our latest 
acquisition, is still contained in the Museum in the old 
Stephensian Collection of British Diptera, which also includes 
a male and female of what appears to be a variety ot X. varia, 

* The name Siihula, as applied to a genus of Diptera, owes its origin 
to a note by Meigen published in 1820 (Sjst. Beschr. bek. europ. zweifl. 
Insekten, ii. p. lo), in which it is stated that Megerle y. Muhlteld forms 
the genus Suhule out of Meigen’s second diyidon of the genus Xylo^ 
phaytts, comprising the three species imaadatus, F., vaf^iifs^ Mg., and 
niarginatus, Mg.) mentioned above, bubula, however, is preoccupied, 
having been used by Schummel in 1S17 for a genus of MoUusca, and in 
1861 Xylomyia was propo&ed in its stead by Rondani (Dipt. Ital. Prodrom, 
iv. p. 11). This emendation was ignored by Schiner, both in bis * Fauna 
Austriaca ^ and ‘ Catalrgus Systematicns Dipterorum Europas/ and, for 
some unknown reason, modem continental dipterists, such as Brauer and 
van der Wulp, still follow Sehiner’s lead. O&ten Sacken, who noticed 
Bondani’s name in 18SB (Biol. Centr.-Am., Dipt. i. p. 23), did not adopt 
it, since he was of the opinion that ''• a change in a name of such old 
standing involves much more inconvenience than its retention."' In the 
face, however, of modern ideas on the subject of priority such an objec- 
tion is scarcely v^d, and it is safe to say that tbe sooner the name 
Xyhmyia is definitely recognized the better. As indicated abt»ve, Ilou- 
dani’s ai&ignation was duly adopted by Yerrall in his ‘ list ' ; yet van der 
Wulp (‘Catalogue of the Desciibed Diptera Irom South Asia^* The 
Hague, Martinus Nijhofi^ 1806, p, 46), while remarking that Bulula is 
preoccu]fied, is apparently ignorant of the existence of Bondan^s 
Xylomyia, 



183 


Dipterous Qenus Xylomyia, Road, 

Mg.j with the abdomen, with the exception of the semilanar 
depression at the base, entirely black and without the in- 
cisions between the segments being very narrowly yellow,” 
as described by Meigen As is unhappily the case through- 
out the Stephensian Collection, these three specimens are 
without locality-labels. Xylomyia maculate, as a British 
insect was also known to Westwood, for in the ^ Introduction 
to the Modern Classification of Insects,’ vol.ii. (1840) p. 534, 
he writes : — “ The Sev. F. W. Hope has also given me 
specimens of Subula maoulata and its preparatory state; the 
latter found by him in a dry rotten tree in the Xew Forest, 
and from which lie reared the imag). It is larger than that 
of X. varia^ but does not otherwise differ from it.” It will 
have been noticed that all the British examples of Xylomyia 
maoulata hitherto recorded come from the same locality. 

In Terrall’s ‘List’ the genus Xylomyia is placed with 
Xylophagus^ family Xylophagidse ; in Schiner’s 

^ Fauna Austriaca ’ the same family is made to include a 
third genus, Packystomus^ Latr. (for Rhagio syrphoides^ ^^ 2 .), 
which is stated by Osten Sacken (BerL ent. Z. xxvi. (1882) 
p. 379) to be nothing but a Xylopliagus with broken an- 
tennae.” While, however, the differences between Xylomyia 
and Xyhphagiis are of more than generic rank even in the 
perfect state t? Iel the preliminary stages they are much more 
marked. Whereas the larvse of Xylomyia as well as of 
Xylopliagus live iu the stumps and beneath the bark of dead 

^ Xylomyia tariuj Mg., is a cunsiderahly smaller species than X rnacu- 
lata^ ineasming only 5*o to 7*3 miliim, (3 to 3’5 lines) in length, instead 
of 9*3 miilim. (4*5 lines), bur the antennse are longer ; the dorsum of the 
thorax is without yellow marMiigs, and the legs, except the tips of the 
tarsi, are yeUow. Xylomyia marginata^ Mg., is not represented in either 
of our collections of British Diptera; but two ($J specimens from 
Germany in our general collection of Dipt era show that, while agreeing 
in length, with X. rflWa, it is a much broader and bulkier insect, and con- 
sequently, as regards size, occupies an intermediate position between 
X. maeulata and X. varia. The antennas are shorter than in the latter 
species; the thorax k without jeliow markings on the dorsum and is 
not shining, being finely and closely punctured and clothed with very 
short yellowish hair, forming indistinct longitudinal stripes ; the hind 
margins of the abdominal segments from the second to the fifth are 
narrowly yellow ; the less are yellow, with hhcJz and the ends of 
the tai'toi and the tipb of the hind femora infuscated ; the hind femora are 
*distinctiy swollen (which is not the case in the other two species), and 
bear a roV of minute black tubercle.*; on the distal half beneath ; the vena- 
tion is as in X. varia. In X matulata the upper branch of the third 
vein is distinctly more lender than the main ^tem, and is shorter and 
flatter than in the other two species, while (as pointed out by Schiner) 
the iir&t vein that leaves the dlscal cell is very strongly cur\ti(£ 

t Cf. 0, Sacken, Berl. ent. Z. xxvi. p. 3(34 (referred to by Bxauer, 
Menkschr. k. Akad. Wiss. Wien, Bd. xlyii. p. 23, note). 
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trees, those of the latter alone are carnivorous and prey upon 
beetle larvse. The larva of Xylophagus^ as described by 
Braiier (Denkschr. k. Akad. WihS. Wien, Bd. xlvii. (1883) 
pp. 23-24, Taf. iv. 80-83 — Xyhphagus cinctus^ F.) 3 isa 

cylindrical fle-hy giiib, with a paicliment-like integument, a 
greatly elongated head {KieferhapBelj Brauer), and with 
scute'i'or bands of chitin on the first rinc^ or on the first three 
postcephalic riuffs; the pupa is obtectate {Nymphe eine frefe 
3fumienpuppej Brauer) 

The larva of Xylomyia^ on the other hand, is a very 
different-looking creature, which closely resembles that of 
ceitain well-known Stratiomyidas, such as Ghloromyia for-^ 
mosa^ Scop., and Actina tibialis^ Mg.f The dried larva-skin 
(piiparium) of Xylomyia macxilata^ presented by Mr. Gorham, 
must, as in the case of ordinary Stratiorayid larvae, be pre- 
cisely similar to the living larva in shape and general appear- 
ance, owing to the hardness of the shell-like integument, 
which is covered with closely-set ovoid scales or plates, and 
does not admit of contraction. It is dark reddisji brown in 
colour, slightly tapering towards the extremities and oval in 
transverse section ; the lateral margins of the body-segments 
are expanded into tumid ridges. The head is very similar in 
general appearance to that of the larvge of Saryiis, Ghloromyia^ 
or Aciina. Our larva-skin is 15*5 millim. (7*5 lines) in 
length and about 4*5 millim. (or just over 2 lines) in greatest 
breadth ; it consists of eleven segments behind the head, and 
from the fifth to the eighth (posiceplialic) segments the sides 
of the body are nearly parallel ; the last segment, which is 
somewhat truncate, beais on its hind margin a pair of tumid 
lips enclosing a transverse horizontal cleft, in which open4:he 
posterior stigmata ; the anterior stigmata are found in the 
usual position, one on each side of the first postcephalic (the 
prothoracic) segment. Apparently, therefore, the larva is 

♦ The larva and pupa of ^KyloiiJiagiis cinctus^ F., were described more 
than twenty years ago by the late Di\ F. Buchanan ^\'hite ("* Metamor- 
phoses of Xylopkagns cinetif% F., and X at€7% F./' by F. Buchanan White, 
M.D.,F.L.fc.,Ent. Month. Mag. lol.iiii. (Ib76) pp. 160-162), who found 
the larvie of both onr Britibh species of Xylojyhagns in Braemar — those of 
X. cinetus under the bark of dead hr-trees, and those of X. ater between 
the bark and wood of dead birch-stumps. The metamorphoses of 
XfjlophaguB tinrtvs have also been dealt with by Perris (Ann. Soc. Ent* 
Fr. ser. 4, t, x. (1870) pp. 202-20o, pL iii. figs. 70-79) in his paper on the 
‘‘Inbectes du Pin Maiitinie.’’ 

t Cf, a description of the larva of Chlormps {Actina) tihialu. Mar., by 
Adam Handlirsch (Yerh. z.-b. Ges. Wien, Bd. xsxiii. (1883) pp. 243-245, 
woodcuts in text) ; the author found the iarvaa of this species in the 
nnddle of August near Modling,in Lower Austria, in forest-mould, mixed 
with much drying vegetable matter. 
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amphipneustic, thus agreeing with the larviB of Xylophaju^, 
but differing from those of Stratiomjidse. On each side, 
however, of the first six ablominal segments, immediately 
beliind the tumid lateral ridge, and so in the angle which 
each segment forms with the next, I observe a small papilla. 
On examining the larva-skin with a microscope I cannot 
detect an aperture in any of these papilljB ; but it seems in the 
highest degree probable that they represent stigmata which 
have disappeared, but were functi ona! in (lie larvse of ancestors 
of the existing species of Xi/hrnijin, At anv rate, on ex- 
amining them one is involuntarily r#mindei of the arrange- 
ment of the stigmata in the larva of Acfina tibiuU^j Mg., as 
described by Handlivsch {loc. cit. p. 243^, in which it is stated 
that (besides the ordinary stigmata at each end of the body) 
there is a very small stigma on each side of the first six 
segments of the abdjmen 

The body of the larva is nearly bare ; each postcephalic 
segment bears a stjut recurved yellowish-brown hair on the 
tumid ridge ^on each side, and, in the case of the first ten 
segments, a transverse row consisting of six similar hairs on 
the dorsal side; there is also a similar row of hairs on the 
ventral side ; the eleventh segment has two hairs on tiie upper- 
side, apparently four pairs beneath, and a pair, which carve 
forwards, on the posterior margin — one on each side between 
the lips of the stigmatic cavity and the posterior angle. 

The larva-skin (puparium) of Xplomyia maoulnti agrees 
very closely witli that of the* American Subuia pallipes^ Lw., 
as described by C. H. Tyler Townsend (Bnt. News, 1893, 
p. 164), except for the absence of the transverse rows of 
small tubercles stated by Townsend to occur on segments 5 
(fourth postcephalic) to 11. In this connexion it is inter- 
esting to note that the integument of the larva of X^flomyia 
varia {Xylophugus as described by von Roserf, 

and that of the sixth and following segments of the larva 
(larvVskin) olXylomyiamarginata {Xylophagusmarginatus)^ 
llg., as described by WesmaelJ, also bear transverse rows of 

* Handliisch appears to be unaware of the existence of the lateral 
papillae in the larva of Xylomy^a ; at any rate, be merely states {loe. cit, 
p, 245) : — hi Subuia it ba:. not yet been determined with absolute 
certainty whether the 1 irva is likevwse peripneustic, since the stigmata 
on the body are not easily recognizable, owing to the scale-like structure 
of the cuticle.’’ 

t Naturwiss, Abhaadluncen, Stuttgart u. Tubingen, Bd. iL Heft 2 

(1828), p. 188. 

I if, Ann. Soc. Ent. Fr. t. vi. (1837), Bulletin Entomologique, p. xc. 
According to L. Diifour (Ann. Sc. Nat., Zoologie, s^r. 3, t. vii, (1847) 
p. 13), in the larva (larva-skin) of X. margina.ta all the abdominal seg^ 
ments bear transverse rows of tubercles. This author writes : — Lea 

Ann* ^fng* K, Jlist, Her. 7. J o?, iii. 13 
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tubercles. Ton Eoser states that the segments have a 
transverse row of from eight to ten dirty whitish-yellow 
round tubercles, each of which bears a small bristle of similar 
colour. A more numerous row of smaller tubercles is more 
or less distinctly visible at the base of the rings.” 

The most remarkable phenomenon presented by Xyhmj/ia, 
apart from tlie striking resemblance of its larva to that of 
certain Stratiomyidse, is the way in which the imago makes 
its escape from the pupa. As in ordinary Stratiomyidse, 
pupation takes place within the dried larva-skin (puparium), 
which, owing to its hardness, doubtless affords an excellent 
protection ; but, instead of the fly making its escape in the 
ordinary Tvay from the anterior extremity of the pupariura, 
leaving the pupa-skin behind it within the latter, the pupa 
itself, shortly before the imago emerges, makes its way partly 
out of the puparium through a longitudinal cleft which 
appears in the middle dorsal line of the second and third 
thoracic and first two abdominal segments. The pupa does 
not leave the puparium altogether, but its posterior extremity 
remains fixed in the cleft, and in this position the semi- 
transparent shining yellowish-brown pupa-skiu is left sticking 
after the escape of the fly, which is no doubt facilitated by 
the fixation of the pupa-skin. The abdominal segments of 
the pupa, from the second to the sixth bear a transverse 
low of stiff, appressed, backwardly directed bristles, reddish 
brown in colour, and arranged in groups, each group having 
in the middle a bristle longer than the rest. The function of 
these bristles evidently is to assist the pupa in raising itself 
out of the puparium. For a more detailed account of the 
pupa the reader may be referred to Townsend’s description of 
the pupa of Suhula palUpes^ Lw. {he. ciL p. 165 ). 

The fixture of the pupa (and pupa-skin after the escape of 
the fly) by the posterior extremity in the cleft in the pupa- 

segments thoraci^nes sont tout a fait lisses, tandis que les suivants ont, 
tout pres de leiir hold anterieur, une s<§ue trarbver&ale de fort petites 
asp^rit^ sous formes de points.'^ Tiie larva of X^lomt/ia (Subula) 
titripeSf Buf., as described by Bufour himself {ibid. pp. 7-8 ; cf, t vi. 
pL xrii. tig. 12), has trausver-'e rows of tubercles (a single row on 
the three thoracic segments and a double row — one of very minute 
tubercles near the anterior margin and another of larger tubercles 
towards the middle — on these of the abdomen). So far as we can judi^e 
at present, therefore, in the absence of tubercles the larva of X 
is unique. 

• Townsend (/oc. oil, p. 165) writes '^segments 2-7 ” in the case of the 
pups of Subvla fjolltpes^ Lw. ; the statement may very possibly also apply 
to the pupa of X manilata^ hut in the specimen before me I cannot trace 
the abdominal segments back beyond the sixth, as the remainder are 
hidden in the puparium. 
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rinm is no mere accidental occurrence ; on the contrary, it 
appears to be invariable in the genus Xyhmyia. It was 
recorded seventy years ago by von Eoser (loc. ciL p. 190) in 
the case of Xyiomyia varia {Xylophagns varius)^ Mg., and 
one of von Eoser’s specimens showing this was given by him 
to Westwood, who mentions it in the ^ Introduction ’ (vol. ii. 
p. 534), and illustrates it by a (very poor) figure {op. cit, 
p. 531, fig. 127, 14 ). Dutbur, who bred some forty specimens 
of hivS species Siihula citripes^ actually witnessed the partial 
emergence of the pupa from the puparium and the subsequent 
escape of the fly ; he describes how the pupa works its way 
out through the rent in the thoracic segments of the larva- 
skin until two thirds of its length project, and states that the 
‘‘ domino de la nyinplie ” may be found in the rent after the 
imago has left it*. Lastly, Townsend writes {loc. clL 
pp. 163, 164) of Stibula palUpes^ Lw. : — The pupa works 
itself more than halfway out through this opening [in the 
puparium], and there remains. The fly then escapes, 
leaving at least the posterior one third of the pupal skin still 
enclosed within the split portion of the puparium.” 

II. 

Systematic Position. 

So long ago as 1882 it was shown by Osten Sacken that 
Suhula {Xylomyia) could not be allowed to remain in the 
same family as Xylophagusy where most of the previous 
writers had been content to leave it, but that the original 
family Xylophagidse must be dissolved, Suhula being placed 
** among the Beridina, until its relationship is cleared up.” 
Osten Sacken proceeded to say : — Xylophagm and Coeno^ 
myia would form the stock of the reformed family Xylo- 
phagidse, \vhich must be brought in nearer connexion with 
the Leptidse, and not with the Notacantha ” f. Shortly before 
this Brauer had been led to a similar conclusion through 
study of the larvfej he wrote J: — In the Xylopliagidge we 
find two divisions, of which one [Suhida)^ through the larva 
and its mode of pupation, reminds us of the true Stratioinyidse, 
TV'hile the other (Xylophagus) recalls Tabanidae and exhibits 
a free nymph.” The remarkable external resemblance be- 
tween the larva 3 of Xylomyia and those of certain Stratiomyids 

* Ann. Sc. Nat., Zoologie, s^r. 3, t. vii. (1347) pp. 10-11, t. vi. pl.xvii. 
fig. 18. 

t G. B. Osten Sacken, Ou Professor Brauer's Paper : ^ ersuch. einer 
Claaracteristik der Uattungen der Notacanthen, 1882,” Berl. ent. Z. 
Bd. xxvi. p. 36o. 

J Deiikaclii’. k. Akad. Wiss, "Wien, Bd. xliv. (1882) pp. 61-62. 
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(such as SargitSj Chloromyiaj and Actina)^ as well as the 
agreement in tlie mode of pupation, has indeed attracted the 
attention of most authors who have studied the life-histoiy of 
the various species. Thus, in 1828, von Roser {loc, at. 
p. 188) declared the larva of Xyhphagns varhis [Xylomyia 
varid)^ Mg., to be very similar to that of Stratiomys ckamcB- 
leoTiy excluding the tubular tail ; Westwood writes Intro- 
duction ’ &c. ii. (1840) p. 535) : — The genus Suhula^ as 
discovered by M. van Roser and the Rev. F. W. Hope, has a 
metamorphosis exactly like SarguSj the pupa being enclosed 
w’itliin the unaltered larval skin, but the transformations of 
the iy\Acd{ Xyhphagi are quite different”; Dufour (loo. cit. 
p. 7 (1847)) states that the larva of Sargus Ueaumnrii^ F. 
\j=- Chrysonotus bipunctatuSy Scop.), appears to belong to the 
same class as that of Snlula citnpeSj Duf. ; and Perris (Ann. 
Soc, Ent. Fr. ser. 4, t. x. (1870) p. 206) alludes to the close 
resemblance in outward appearance betvreen the larvae of 
Subuta and those of Pachygnster and Sargus, The agree- 
ment in general appearance and character of the integument 
between larvse of and those of Chloromyia ox Actina 

must in fact strike anyone, and to attempt to argue that such 
a remaikable exlenial resemblance is due to mere conuer- 
gence, brought about by adaptation to a similar mode of life, 
is manifestly out of the question. To refute such a sugges- 
tion it is only necessary to compare a larva of Xylomyia with 
that of Xyh^hagiis or with any of the other dipterous larvse 
to he found in the mouldering stumps of dead trees. It is 
true that the larvse of Xylomyia appear to be amphipneustic, 
while those of Stratiomjid^ in general are peripneustic; but, 
according to Brauer, the number and position of the stigmata 
is a veiy variable chaiacter, which has arisen by adaptation 
in so far as these apertures are peripheral or merely polar. 
Moreover, as 1 liave shown above, the larva of Xylomyia 
appears to exhiLit distinct vestiges of peripheral stigmata. 

With reference to the importance of insect larvaa as indi- 
cating affinities, Brauer writes ^ “ To contemplate earlier 

developmental stages of animals is, however, to cast a glance 
at their pedigree, which is otherwise beyond our leach, and I 
have already show n in another place Betrachtungeu fiber 
die Terwandlung der Insekten im Sinne der Descendenz- 
theorie.— IL,” Verb. z.-b. Ges. Wien, 1878, p. 151 et seq.) 
that even such acquired larval forms as those of the insects 
are adapted for this purpose because they have become heredi'- 
taryP 

There is no necessity to repeat the arguments (drawn from 
^ Dexxk&ehr. k. Akad. Wiss. W5cn, Bd. xlrii, (1883^ p, 3. 
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the imagines, larvae, mode of pupation, and nervous system 
of the larvae) used by Osten Sacken in his paper of 1882, to 
which reference has already been made, to divorce Siibnla 
from Xylophagus and substantiate its inclusion among the 
Stratiomyidse (Beridina), especially as the paper in question 
is written in English. But it may be interesting to note that, 
as pointed out by Osten Hacken himself, his conclusions (at 
least so tar as concerns Suhula) were anticipated by Latreille 
and Westwood. The latter, in the ^ Introduction ’ &c. vol. ii. 
pp. 533-o34, and in the appended Synopsis of the Genera 
ot British Insects,” p. 130, makes a family Beridze, to include 
the genera buhuta^ Beris^ and Actina, and another — the 
Coenomyidce — comprising Xylophagus and t!ie non-British 
genera Pachytitumus Xylophagus) and Ccenoinyia. West- 
w'ood, however, erred in including his Coenomyid^ among 
the Xotacanllia. 

In 1891 Oaten Sacken formally merged Lis Xylophagidfe 
(i. e. Xyhphagus+ Ccenoiiiyia) in the Leptidse, the death- 
warrant ot the former family running as follows : — The very 
problematic family of Xylophagidse must be given up, and 
its contents, temj’orarily at least, united with tiie Leptiase ” 
Prior to this (in 1886 — Biol. Centr.-Am.) Osten Sacken had 
placed JSuhuIa at the head of the family Stratiomyidse ; and in 
this connexion it may be remarked that the Beridina are 
placed by Osten Sacken at the commencement of the Stratio- 
myidaet iiistead of at the end, where they (Berinje) are to be 
found in Schiner’s Catalogue as well as in Verrall’s ^ List,’ 
and in one of the recent catalogues by van der Wulp The 
position of Xylomyia at the commencement of the Stratio- 
injid^ instead ot at the end is supported by a study of the 
venation, which exhibits several notew'ortliy divergences from 
the ordinary Stratiomyid t\pe: it is sufficient to reier to the 
shape of the discal cell, which is very different from that 
which is a special characteristic of the Stratiomyidse. 

The conclusion, theretore, at wdiich w^e arrive is that 
Xylomyia lepresents a primitive ancestral form of Stiatio- 
niyid, given ctF from the comniou stem after the evolution of 

* C. Pi. Ofrten Sacken, “Suggestions towards a better Grouping of 
certain Families of the Order jUiptera,” Ent. Month. Mag. ser, 2^ vuL ii. 
(Ib91) p. iJb. 

t Vf. * Catalogue uf the Described Diptera of North America' "2nd ed.l, 
1878, p. 43. 

t ^ . d. Wulp, * Catalogue Described Dipt. S. A«ia ’ { 1896), supra cit. 
p, 58. In the lecently publi&hed ‘ Nieuwe Naamlijst \ an NedeilandUche 
Diptera, door F, M. van der Wulp en Dr. J, C. H. De Meijere. — Uitge- 
geven door de Nederlandsche Entumologische Yereeni^^iner als Bijvte^sc*! 
tot deel xli. ■san Let Tijdschrift voor Entomoiojaie ’ f8 GiMvenhajic. 
Martinus jSijholi, 1898), the first genus of the 8tratn mridie is Ikris. 



190 


Bibliographical Notices, 

the characteristic type of larva and mode of pupation, but 
before the assumption on the part of the imago of the equally 
characteristic features (venation, spurless tibi^*) exhibited 
by the more specialized types of the family; so that, in the 
present state of our knowledge, the only logical place for the 
genus is at the beginning of the StratiomyiJfe f* 

BIBLIOGRAPHICAL NOTICES. 

The Stiffly of Mati. By Alfeed C. Haddox. 8vo. Pages xxxi 
and 512. "With 49 Woodcuts and 8 Plates. Bliss and Co., 
London ; Putnam and Sons, Xew Yoik. ISOS. 

This comprehensive work on Anthropology’, descriptive and illus- 
trated, is a good introduction to that science, by Professor Haddon, 
D.Sc. Ac., and is one of the “ Progressive Science Series/’ The 
several subject-matters are treated as far as possible in a popular 
manner, 

• The anterior tibioe in Xyloinyia are always devoid of the apical spurs, 
with which the middle and posterior tibiae are normally armed ; in certain 
exotic species, however, there appears to be a tendency towards the dis- 
appearance of the spurs on the posterior tibiae also, for in a species (at 
present undetermined) from Ceylon, collected and presented by Lt.-CoL 
lerbury, tbe spurs on the hind'^ tibiae are very sm^, while in Xylomyia 
{iSdva} hjhotoides^ Walk., from Gilolo, they are apparently absent 
altogether. 

t liest it should be thought that, after what had previously been 
written by Osten Sacken and by Brauer, it was unnecessary to say any- 
thing fuither as to the question of the true systematic position of the 
genus Xylomyiaf I may perhaps be permitted to point out that the con- 
clusions of the authors in question appear to ht? ignored by recent writers 
and catal> tgue-niakers. Yerrall, as already stated, in Ms ‘List of British 
Diptera' (1888), placed Xylomyia the Xylophagidae, and Ms 

example is followed by van der Wulp in the two recently published 
catalogues of Biptera from South Asia and the Xetheriands referred to 
above.' Lastly, \Villibton, in Ms * Manual of the Families and Genera of 
North American Diptera’ (1896), p. 43, boldly places Xylomyia (the 
extraordinary misprint Suhula Omyia^ which represents the genus on the 
page referred to, is noted in the •* C?orrigenda ” on p. iv, where Rondani s 
aeriguation is substituted) among the Leptidoe, uniting it with the 
American genera Burgess, and Arthroceras^ WilHston, to form 

the suh^mily Arthroceratinae. Unfortunately I cannot claim personal 
acqucdniance with either of these genera, hut (as is evident from the 
statements of their authors) they are so diiierent from Xylomyia in 
general Labitus— not to mention the fact that in them the marginal Tein 
encompasses the entire border of the wing— -that it is difficult to under- 
stand how anyone could place Xylomyia in the same subfamily. WilHston, 
however, ap]^ars to think that in Xylomyia also the marginal vein runs 
right round the wing ^ Entomoiogica Americana/ vol. i. (I8&0-86) 
p. llo), whereas as a matter of fact it stops short at the third vein, or at 
any rate does not extend beyond the second vein which issues from the 
cell. 

On the whole, therefore, it seemed worth while to utilize this oppor- 
tunity for once more drawing attention to the facts i that a genus should 
have been assigned to three families by contemporaiy writers is scarcely 
creditable to the present condition of dipterology. 
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'Whether dealing with civilized or with savage life, and with the 
many representatives of various kinds and conditions of men in 
different stages of calture, it is desirable to know how and why the 
several people either agree or disagree one with another in "their 
habits of life and modes of thought. It is then possible to meet 
them in their Ixiendly advances with some satisfaction, or, if in un- 
friendly aspects, without mutual harm. So in a siege, a knowledge 
of the structure and bearings of a fortress enables the approach 
to bo made with precision and advantage. 

To characterize one man in a family, or a particular family in a 
tribe, or a tribe in a nation, or one nation as distinct from another, 
it is necessary to have a clear knowledge of the bodily features and 
the mental peculiarities of the individual and of the community, 
whether limited or numerous. 

The method of dibcrimiijating the individual and national cha- 
racters of past and present peoples can be carried out by delinitely 
noting the measurements and proportions of the limbs, the shape 
and size of the skull, including face, nose, and ears ; also the colour 
of eyes and hair. How tbeae points can be usefully considered and 
brought to bear on the determination, discrimination, and classifi- 
cation of individuals and of national groups, the interesting book 
before us is designed to illustrate. The several physical characters 
and features alluded to above are dealt with in detail, beginning 
with the importance of measurements, particularly of the head, arm, 
hand, fingers, ears, and nose, in the identification of criminals. 

To recognize the nature and relationship of bygone peoples — 
whether prehistoric, primseval, and possibly almost primitive, such 
as those who had nothing but stone for tools and weapons, or the 
bronze-workers, or those who used iron — we must look for some 
characters in their implements, in their skulls and other bones, and 
the relics of the animals associated with them in their caves and 
rock-shelters. Further, the drawings and carvings on the walls of 
their cave-dweUings, and in the more elaborate tombs, give useful 
indications of their doings and of others living with them as slaves 
or otherwise. Their heaps of refuse, their mounds of sepulture and 
perhaps of religious meaning, are also witnesses of their life and 
death, their habits, intentions, and aspirations. 

In the early chapters of this volume the ancient Egyptians, 
Assyrians, Babylonians, and Lybians, as well as the old and the 
modem Jews, the British, French, and some other European peoples, 
are all shown to yield evidences of racial and other relationships 
when studied as to structural details and habits of life. 

Previous, however, to the monumental and documentary evidences 
of Chaldma and Egypt, many widespread peoples had left distinct 
traces of their whereabouts, their doings, and their sentiments. 

The systematic study of Man and Mankind, now known as the 
science of Anthropology, is closely associated, on the one hand, with 
Archmology, which leans on Geology for the explanation of some of 
its most important problems, and, on the other hand, when directed 
to the elucidation of the natural grouping, origins, and migrations 
of tribes or nations, it becomes Ethnology and Ethnography, com- 
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prising Sociology, Technology, Eeligion, Linguistics, and Polk-lore. 
Ph 3 ’sical and experimental Anthropology, or Somatology, treats of 
the nature and structure of the body, anatomically and phj^sio- 
logicalh’. 

By means of Anthropology we recognize a very high antiquity of 
the human race, its wide extension in early time^, and the succes- 
sive evolution of better types along certain lines, with varied stages 
of culture, in th^ir rise, maturation, and decadence. 

Chapter Y. illustrates the plan, details, and conclusions of an 
ethnographic study of the inhabitants of a certain district, namely, 
a part of ’West-Central and South-west France, comprising the 
five Departmeuts of Dordogne, Charente, Corre/.e, Creuse, and Haute 
Vienne, These notes are based on the data published by Dr. Col- 
lignon in 1S94 and 1 395. Statistics and diagram-maps illustrate the 
local distribution of special characters of the cranium, colour of hair 
and eyes, and the stature. 

Under the technical terms of brachy cephalic and dolichocephalic 
(as determined from the relative length, breadth, and height of the 
skull), the inhabitants of this region are found to represent, on the 
one hand, (1) short and dark, or (2) tall and fair brachj cephals, 
and, on the other hand, (3) fair and tall, or (4) dark doliehocephals. 
Attention is drawn to the relationship of these several races and 
their varieties to the ancient peoples of Europe and the Mediter- 
ranean borders, and to the prehistoric folk or cave-men, of whom 
there are abundant remains in Dordogne. Evidences of the per- 
sistence of some of these races to the present day are traceable in 
the peasantry of certain cantons. 

Some generalizations respecting the succession of races as inhabi- 
tants of this part of Western Europe are given in brief at pages 155- 
IGO. Scattered examples of a type probably related to the Man of 
the older stone-age have been observed. Early neolithic Man, in- 
habiting som^ll^the caves, was probablj'' the same as those known 
as the brown oSRboeephals or Iberians. Short dark brachycephals 
came into the French region, probably by two routes, from the East 
in Neolithic times. Afterwards, as generally known, the fair 
doliehccephils (•‘Kymri, Gauls, Cimbrians, Burgundians, Visigoths, 
Franks, Ac.*"} tame from the north or north-east, first into the 
plains of Xorth Geraiiny, thence to what are now the "Vetherlands 
and Flanders. Divided by the Central Plateau of France, one 
branch streamed away into Italj^and the other into Spain, and thence 
to North Africa. 

Under the heading of Technology or practical Ethnography, 
dealing with the history of tools and other manufiictured objects, the 
author takes, as a familiar illustration of the gradual progress and 
practical working out of ideas in adaptation to circumstances, the 
history of the cart or wheeled vehicle, from its beginning as two 
parallel sloping poles, ^vithout wheels or any receptacle for goods — 
a condition not long since existing in Ireland and at present among 
American Indians when shifting their wigwams. 

There are careful notices of the persistence of special toys and 
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games among children of many races, in unconscious continu'itica 
of the early use of certain weapons and kinds of warfare, or of manual 
work, of superstitions^ and of gambling. 

Much is collected in these chapters about the scratch-cradle and 
its meanings, about kites, tops^ and tug-of-war game, and especially 
about the whirring, whizzing, buzzing, booming, perforated stick, 
whirled Tiolently around with a string. This ( known as the “ Bull- 
roarer is recognized as the ancient widespread ceremonial imple- 
ment, once awing the superstitious, and still important in the hands 
of the conductors of the rites of Initiation in Australia. Children's 
singing-games are mainly concerned with courtship, marriage, 
funeral rites, and belief in ghosts, evidently (though distantly ‘ 
representing ancient customs and lines of thought, in some cases 
stdi surviving in full force among savage^ and, in feebler fashion, 
among civilized communities. 

Chapter XYI., pages 434-467, reprints the practh‘ai sugge'^tions 
for conducting ethnographic tl investigations in the British I'alanis,*’ 
and includes at pages 467-4^9 In^^tructions for the Collection of 
Polk-lore,'’ an important branch of the science. 

Appendix A consists of Br. B. Ct. Briuton's comprehensive and 
very useful Classification and International *Xomenclatnre of the 
Anthropological Sciences, namely: — (1) Somatology, (2j Ethnology, 
(31 Ethnography, ( 4) Archie jlcgy, and their subdivisions. A caretui 
Index completes this well-cons,idered and welcome addition to the 
library of both the experienced scientist and ot the general reader 
who wishes to enlarge his knowledge, feeling assured that a careful 
systematic study of Mankind is a good and proper object for the 
cultivated intellect of Man. 


Troiiessarfs Catalogue of ^lahuaah, 

Catahgus MammaUum, iam vivaiiiitht quam fos^Mum, By E. L. 
Tso'mssAET. Parts IT. and T., containing the Orders Tiliodontia, 
Ungulata, Sirenia, Cetacea, Edentata, Marsupialia, and Mono- 
tremata* BerHn ; Eriedliinder and iSon, lb9S. 

YTixh the exception of the Addenda and Index Br. Trouessart has 
now completed his stupendous task ; and all naturalists owe him a 
debt of gratitude, the extent of which it is almost impossible to 
express in words. Till he had this work to refer to, it was in many 
cases a matter of extreme difficulty for the zoologist or palieontolo- 
gist to discover how many species (whether valid or nominal) of a 
particular group had been named ; but for the future all is compa- 
ratively plain sailing. 

That the work has faults is, as we have pointed out in previous 
notices, from the nature of the case, inevitable ; but the marvel 
is that these faults and omissions are so few and far between. To 
have enabled him to complete his labour Br. Trouessart must 
possess patience and industry far above the average, while he has 
also the technical knowledge of his subject which raises his work to 
Ann. & Hag, X, Hist, Ser. 7. rof. iii. 14 
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a mticb. higher level than the efforts of the mere compiler and bihlio- 
grapliist. In the name of our fellow students of recent and fossil 
mammals, we beg to tender to the learned author our most hearty 
congratulations and thanks. 

As the Ungiilata happen to be a group with which the reviewer 
has a more extensive acquaintance than he possesses of some of the 
other mammalian orders, such critical observations as seem necessary 
ma^ be restricted to that group. 

One of the first points that strikes us is that the author has nob 
been suMciently bold in relegating to the rank of synon}Tiis names 
which have clearly no right to stand by themselves. Secondly, it 
is not quite easy to understand the method he has adopted in the 
selection of the generic names he employs. Take the instance of the 
true American deer, all of which are included in the genns Gariacus, 
with several subgeneric divisions. Isow he admits that Oariaeus is 
antedated by Dorcelaphirs, while he further states that both are 
antedated by JIaznyna of H. Smith ; but he adds that this latter is 
not the same as J/braz/Kf of Hafinesqne, which is earlier than all. 
And yet on page S97 the 2Iazama of Rafinesque is admitted as 
identical with Coassns^ which is itself one of the subgenera of 
Cariucus. Accordingly the latter term has no sort of justification 
for its retention, while if all the exclusively American groups of 
deer, with the exception of the pudus, are to be included in a single 
genus, that genus must, it would seem, be JIazama, if priority is to 
be regarded at all. 

That those American deer are best induded in a single genus, 
with subgenerie divisions, we quite agree, and we also hold with 
the author in arranging the majority of the deer of the Old World 
in the single genus Cennfs, with analogous subgenera. But when 
this course is adopttcl it appears to us clear that the oxen should be 
treated in a similar manner ; whereas we find the author employing 
terms like Bibos and Bisoit in a generic instead of a subgeneric 
sense. 

Although, as will be evident from these remarks, we have a 
preference, and that a strong one, it is, to our thinliing, a matter of 
small moment whether generic terras are used in a broad or a 
restricted sense. Yet it is a matter of importance that some degree 
of uniformity in such usage should be maintained in allied groups. 
This, we submit, is not the case with Br. Trouessart's classification 
of the Pecora. 

Again, he does not maintain a uniform practice with regard to 
the Bcomh/^r scomber ’’ principle. "While we have, for instance, on 
page 8:^9 the babirusa figuring as Bahirussa hahirtissa^ we find the 
roebuck (p. 8S8) appearing as Capreolus caprea^ in spite of the fact 
that eapreohfs was the linnean specific name of the latter. Here, 
again, one or the other course should be adopted and uniformly 
adhered to. 

All the foregoing instances refer to dassificatory matters, which 
are, after all, more or less dependent on individual opinion. On 
page 881 we find, however, the author deliberately going out of his 



195 


Geological Society^ 

way to contradict well-known authors on a matter of fact, 
refer to the inclusion of the Altai wapiti {Cervus eusitjphaiivs of 
Blanford) as a synonym of the Persian red deer (6^ marnl), A 
greater blunder could hardly have been committed. 

Neither is the work quite free from misprints, as witness Rucercus 
for Rucervvs^ on page 675. 

Nevertheless, as already said, the blemishes and faults are but 
few, while good work is pre-eminently conspicuous ; and we there- 
fore close this brief notice with a repetition of the sense of the obliga- 
tion under which Pr. Trouessart has placed ail working students of 
the Mammalia. P. L. 


PBOCEEDINGS OP LEARNED SOCIETIES, 
GEOLOGICAL SOCIETY. 

November 9th, 1898. — Whitaker, B.A., F.P.S.. 

President, in the Chair. 

The following communication was read : — 

‘ On the Palceozoic Hadiolaiian Pocks of New South Wales,' 
By Prof. T. W. Edgeworth David, B.A., F.Gr.S.. and E. F. Pittman, 
Esq., Assoc.P.S.M., Government Geologist, New South Wales. 

The first evidence of the presence of radiolaria in the rocks 
of New South Wales was obtained by Prjf, David in 1S95. as 
the resnlt of a microscopic examination of some red jaspers from 
different areas. Further research by the same author was stimulated 
and guided by seeing the radiolarian rocks recently discovered in 
Mullion Island, Cornwall, and in the Culm-districts of Devonshire, 
during a visit to England in 1896 ; and on his return to Sydney he 
recognized the existence of a series of cherts, lydites, and siliceous 
limestones containing radiolaria in four distinct areas. A brief 
preliminary account of these rocks was communicated to the 
Linnean Society of New South 'Wales, and specimens were for- 
warded to Dr. G. 1. Hinde for determination of the radiolaria. 
Subsequently, in conjunction with Mr. Pittman, a detailed exami- 
nation of the rocks in the fi.eld was carried out, and the results axe 
given in the present paper. In this final investi^tion it was 
ascertained that not only in the cherts and siliceous limestones, but 
also in the jointed claystones which form the prevalent sedimentary 
rocks of the Tamworth district, radiolaria were dhtrihuted in vast 
numbers. 

The three chief areas of radiolarian rocks in New South Wales 
are Bingara, Barraba, and Tamworth, situated in the New 
England District, between ISO and 270 miles north of Sydney. 
Bingara, the farthest locality, is 30 miles north of Barraba ; and tins 
latter is 60 miles north of Tamworth. The character of the rocks 
in these localities tends to show that they belong to the same 
series ; and in this case iis extension from south to north is about 
85 miles. 
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Tbefourtli area of radiolariaa rocks is at the well-known Jenolan 
Caves, about G7 miles due west of Sydney and about 200 miles 
soutk-by-west of Tamworth. It is probable that the J enolan rocks 
may be*on a somewhat different, perhaps lower, horizon than those 
of the northern district. 

At Bingara and Barraba the radiolarian rocks consist of red 
jaspers and fine-grained jointed claysLones, accompanied by thick 
coral -limestones and numerous beds of interstratified tufaceous 
materials. The radiolaria occur as c^sts in chalcedony in the 
jaspers and claystones. The rocks dip at a high angle. No macro- 
scopic fossils are known with certainty from these districts. 

In the Jenolan Cave district the radiolarian rocks consist of black 
cherts and clay-shales overlying the Cave Coral Limestone, and of 
greenish-grey shales underlying this rock. The series is traversed 
hy felsitio dykes, and the hardness of the cherts is attributed to 
silica derived from the acidic dykes, rather than to that derived from 
the tests of the siliceous organisms. 

It is at Tamworth that the radiolarian rocks are developed on a 
grand scale ; their measured thickness amounts to 9267 feet, after 
allowing for an immense fault, and neither upward nor downward 
limit is shown. The rocks consist of jointed claystones, black 
cherts, lenticular siliceous radiolarian limestones, and coral-lime- 
stones, Numerous beds of submarine tuff also occur. The claystones 
are largely formed of radiolaria. In certain beds of the claystones, 
and in some of the tuffs as well, impressions of Lepidodendron 
auBirdle are not uncommon; and beds of radiolarian limestone 
occur in close proximity to the bods with these plant-remains, and 
radiolaria moreover abound even in the same rock with the Le^ido- 
tf jfncf/o/z-impressions. 

At the eastern end of the Tamworth section, and also near the 
westerly portion, there are limestones containing corals, which 
have been determined by Mr. K. Etheridge, jun. They are similar 
to those of the Burdekin Limestones of Queensland which belong to 
the Middle Bevonian, and the radiolarian rocks are thus shown 
to belong to this period. 

Analyses of the radiolarian chert, chcrty shale, shale, and 
Siliceous limestone prepared by Mj. J. C. H. Mingaye, P.C.S., are 
given ; and ixom these it appears that, while the amount of silica in 
the chert and shale ranges between 63 and 91 per cent,, there is 
only IS per cent, in the siliceous limestone. 

Bescriptiona of numerous micro-sections both of the sedimentary 
and of the tufaceous rocks are appended, and in their conclusions 
the Authors point to the remarkably fine-grained character of the 
materids forming the base of the radiolarian cherts, jaspers, and 
shales, the constituent particles not being more than 0*05-0-025 
mm. to Y^Vn* i^ach) in diameter. They are of opinion that the 
radiolaria were deposited in dear sea-water, which, though sufd- 
dently fa,r from land to be beyond the reach of any but the finest 
sediment, was nevertheless probably not of very considerable depth. 
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XXXl . — Note on the Sexual Characters o/Ligia oceanica. By 
Charles Chilton, il.A., D.Sc., M.B., C.M., F.L.S., 
Research Fellow, Edinburgh University. 

[Plate Tin.] 

While investigating some Australasian species of Ltgia 
recently I found that in two of the species there were well- 
marked differences between the male and the female in the 
character of the anterior appendages of the permon. It is 
probable that such differences are fairly common in the 
Ligiidm, though in consequence of the general uniformity of 
the peraeonal appendages in this family, and of the fact that 
they are largely concealed beneath the body and have not 
been hitheito much used in specific descriptions, these differ- 
ences are not very prominent and may be readily overlooked. 
For the purpose of comparison I examined specimens of 
Ligia oceanica^ and found that there are similar differences in 
this species also, both in the anterior perseopoda and, to a 
less degree, in the antennas ; and as I cannot find that anyone 
has drawn special attention to these sexual differences in this 
species, I now briefly describe them. 

Bate and Westwood say : — The male is much larger than 
Ann, & Mag, N. Hist, Ser. 7. Vol iii. 15 
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the female, and is generally of a paler and less varied colour” 
Budde-Lund gives the dimensions as Long. 20-28 mm. ; 
lat., cJ 8-10 mm., $ 10-14 mm. ; alt, 3'5-5 mm.” f ; but, 
so far as L can ascertain, gives no difference beyond this one 
in width, while Sars, on the other hand, speaks only of 
a difference in length, saying, Length of adult female 

20 mm., of male up to 28 mm.”J Dollfus, in his paper on 
the distribution of tlie genus Ligia^ says : — Les fenielles, 
plus petites, sont g^n^reusemeut plus nombreuses que les 
m4les ” §. 

If we turn to other species of Ligia^ our recorded know- 
ledge of the differences between the male and female does not 
seem to be much more complete. Budde-Lund gives very 
brief descriptions of the first pair of legs in the male in Ligia 
occidentalism L, cinerascens, L. exoticay L. Olfersiim and 
L. denttpesm but does not state in what respect these ap- 
pendages differ from those of the female; in the case of 
L* * * § exotica he mentions also that in the male the uropods are 
three fourths the length of the body, but in the female 
scarcely two thirds H, Dollfus has also drawn attention to 
the differences between the sexes in L. exotica as regards the 
first pair of legs, and has figured the extremities of these legs 
in the typical form and also in specimens from Bermuda, for 
which he has established the variety Mrtitarsis 1[. 

In the nearly allied family of the Trichoniscidse we find 
that sexual differences have been described in Tnclionisous 
roseus by Max Weber** and Sars ft among others, though, in 
keeping with that fickleness which so often characterizes these 
differences, here it is the seventh pair of legs, and not the 
first, that is specially modified in the male, 

Dollfus has described and figured a remarkable enlarge- 
ment of the extremity of the first, third, and fourth legs^in 
Philoscia anomalaj and has given references to similar modi- 
fication in other species oi F/iiloscia. In the case of P. anomala, 
since the enlargement was found in some of the males only, 
he thinks that it is perhaps a temporary character fully 

* ^British Sessile-eyed Crustacea/ ii. p. 416. 

t * Crustacea Isopoda Terrestria/ p. 260. 

t ‘ Crustacea of Doorway/ n. Isopoda, p. 156. 

§ ^Feuille des jeunes Naturalistes/ s^r. iii. no. 278. 

II ' Crustacea Isopoda Terrestm,’ pp. 264-268. 

If ^Isopodes terrestres du « ChaHenger/ ” Soci^tg ff Etudes scientifioues 
de Pans, xu.* ann4e, p. 8. ^ 

** « Anatomisches iiber Ibdcliomsciden,” Archiv fiir mikroskop. Anat 
JdCu xix. p. 624 &c. 

tt ‘ Crustacea of Norway/ II. Isopoda, p. 163. 
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developed only at tlie pairing-season^. Later on he described 
a similar modification in the first pair of legs in the male of 
Philoscia variegata from Venezuela f. 

Probably similar differences will be found to exi&fc in many 
other species of Terrestrial Isopoda, and may have been re- 
corded ; but the above references, for some of which I have 
to thank the liev. T. R. R. Stebbing and Monsieur Adrien 
Dollfus, are all that I have so far been able to find on the 
subject. 

In Ligia oceamca the male when fully adult is, as has been 
already stated by other authors, usually larger than the 
female ; but though the female, when its brood-pouch is fully 
distended with eggs or young, may be wider in proportion 
than the male, this does not seem to be always so, for in the 
case of the specimens specially examined and drawn for this 
paper the male was 25 millim. long and 12 millim. wide, 
while the female was 24 millim, long but only 10 millim. 
broad, though the brood-pouch was well filled with eggs. 

The outer antennas show some slight differences in the two 
sexes, being appreciably stouter in the male both in the peduncle 
and in the flagellum. This will be seen on comparison of 
figs. 1 a7it and 2 a7it (PL VIIL), which are taken from male 
and females of nearly the same size, and are magnified to 
approximately the same amount. In the female the antennae 
are sometimes slightly more spiny than in the male, but I 
have not been able to make out any constant differences in 
the proportions of the various joints. I was in the museum 
of the Dundee University College when the greater stoutness 
of the antennm of the male was first noticed, and Mr. Caiman 
and I then went over a lai'ge number of specimens in the 
collections of the museum, and found that in fully adult 
specimens we could correctly separate the males and females 
by the characters of the anteunse alone; in smaller and 
immature specimens the differences are naturally not so 
marked. 

When we turn to the appendages of the person we find 
that there are slight modifications in the male in the first, 
second, and third pairs. As these three pairs differ from one 
anotlier only in the fact that each is very slightly longer than 
the preceding, I have drawn only the second pair (fig. 

^ Z. (?. p. 5. 

t Extrait des ‘Annales de la Soci4t4 Entomologique de France/ 
vol. Ixii. p. 343, 

15 * 
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On comparison of tins with fig. 2 prp^^ which represents the 
same appendage in the female^ it will be seen that in the male 
the merosj carpus, and propodos are all produced on the inner 
side into a flat plate-like expansion, with the free border 
more or less convex and fringed with short setae; on the 
anterior surface this expansion is on a level with the rest of 
the joint, but on the posterior aspect (shown in fig. 1 pr^f) 
the cylindrical portion of each joint can be seen and the plate- 
like character of the expansion thus rendered more evident. 
On examination with a high power each expansion sliows on 
its surface rows of small serrations, giving it an appearance 
like that of a file; and further magnification shows that this 
is due to closely-set rows of minute set®. In the female 
there is no trace of these expansions, and the inner border of 
the difierent joints, more especially of the mcros and carpus, 
bear numerous stiff setm, which are larger and more irregular 
ill size than those found in the corresponding positions in the 
male. 

In order to make this short paper on the sexual characters 
of Ligia oceanica somewhat more complete, I have given 
figures of the first and second pleopoda of the male. These 
have been already drawn and briefly described by Sars 
and as their form can be readily made out from the figures, a 
detailed description is not here necessary. In the second 
pleopod (PI, VIII. fig, 1 plp^) the whole of the endopodite 
appears to be modified into a two-jointed styliform organ, 
moved by powerful muscles; its second joint is long and 
cylindrical, and along wuth the external male organ proper 
(which is figured in connexion with the first pleopod in 
fig. 1 pl^^) no doubt forms a channel for the passage of the 
spermatozoa; its extremity is roughened on the inner side from 
the presence of numerous closely-set short setae. 

In both pleopods is seen a more or less oval plate, external 
to the exopodite and arising apparently from the outer part of 
the basal portion of the pleopod ; in the case of the second 
pleopod its margin is fringed with fine setm. This plate has 
been figured by Sars in this and in other species of the 
Oniscoidea, but I cannot find any special reference to it, and 
I am not quite certain as to its exact homology and signifi- 
cance ; it appears, however, to correspond with a similar plate 
found on the third, fourth, and fifth pleopoda in the species of 

• ^ Crustacea of Norway,’ II. Isopod i, p. 155, pi. Ixx, fig's. pW ^ and 
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On the Pierine Genus Hupliina. 

Phreatoicvs which I have elsewhere suggested may be looked 
upon as an epipodite ” 

This paper was commenced in the zoological laboratory of 
University College, Dundee ; and T have to record my best 
thanks to Professor d’Arcy W. Thompson, O.B., for kind 
permission to make free use of his collections, and to 
Mr. W. T. Caiman for assistance in this and other matters, 

EXPLANATION OF PLATE Vm. 

Fig, 1 ant. Outer antenna of a male specimen of Ligia occanica^ 25 mm. 

long and 12 mm. broad, x 0. 

Fig. 1 prp^. Second peioaopod of tlio same specimen. X 9. 

Fig. 2 ant. Outer antenna of a female specimen, 24 mm. long, 10 mm. 

broad (brood-pouch, full of eggs). X 6 
Fig. 2 prp^. Second pencopod of the same specimen. X 9. 

Fig, 1 plp^, Fii'tot pleopod of male, posterior aspect. X 19. 

F'g, 1 pip^. Second pleopod of male, posterior aspect. X 19. 


XXXII . — A Rtvision of the Pierine Genus Hupliina, with 
Notes on the Seasonal Phases and Descriptions of new 
Species. Bv i^RTHUR Gr. Butler, Ph.D,, F.L.S., 
F.Z.S.,&c. 

The present genus is one of the most pleasing in the sub- 
family Pierinse. It is related to Ganoids and Pinacoptergo}^ 
but some of the species show apparent afi&nity to Gatophaga 
(from which, however, the absence of the anal tuft in the 
males would readily serve to distinguish this sex). It sepa- 
rates into two well-defined groups, the first of which commences 
with forms resembling Gatophaga and having well-defined 
seasonal phases, but terminates with forms more nearly 
resembling Delias in which seasonal phases are possibly non- 
existent. The second group in its colouring reminds one of 
Delias^ Catopsilia^ and GanoriSy but concludes with species 
having an under- surface colouring peculiar to this genus 
alone. The seasonal phases when known are less pronounced 
in their distinctive characters than in the earlier forms of the 
first group, and vary somewhat in the subgroups having the 
coloration of the genera above noted; those which remind 
one of Delias seem to have no defined seasonal phases. 

* See Trans. Liun. Soc., Zool. ser. 2, vol, vi. part 2, pp, 195 & 203; 
and * Eecords of the Australian Museum/ vol. i. p. 164. 
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Group I. 

1 . Hvphina inopinata. 

Belenois hiopmataf Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. xi. 
p. 389 (1883), 

Wet phase, Fiji. S type, $ ? (S. & G. coll.), B. M. 

2. Huphina acrisa, 

Pieris aensa, Boisduval, Bull. Soc. Ent. France, 1859, p. clvi. 

Beleywis terranea^ Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xx. 
p. 356 (1877). 

Lifu, Loyalty group. Type, B. M. 

IL acrisa -was described from the extreme wet form of the 
male, in which the under surface of the wings is white. A 
second (perhaps later) wet form has the apex of the primaries 
and uhole ground-colour of the secondaries sulphur-yellow. 
The intermediate form has the same parts sordid buff- 
brownish, with the dark markings less pionounced, and, 
finally, the dry form {II. terraned) has these parts earthy 
brown. Owing to the acquisition of five examples, including 
two females, in the Godman and Salvin series, we now have 
all the phases \ previously we only possessed males of the 
extreme types — H. acrisa and ierranea. 

Tachyiris maculatay Grose-Smith, seems nearly allied to 
this, but I have not seen the type. 

3. Huphina perimah. 

5 . Papilio perimale^ Donovan, Ins. New IIoll. pi. xx. fig. 1 (1805). 

. Pieris pericleaj "Wallace (not Felder), Trans. Ent. Soc. sor. 3, \ol, iv. 
p. 333 (1867), 

?. Tachyris mnarella^ Wallace, t. c. p. 373, pi. ix. fig. 2 (1867). 

c? j ? $ 5 Kew Caledonia { $ , Wallace’s type). B. M. 
The W’et ])hase, with yellow under surface to secondaries, 
is in the llewitson collection; II. amarella is the female of 
the intermediate ])hase, and typical II. pcrimole^ with deep 
earth-brown under surface to secondaries, is the dry ])liase. 
In the females the width of tlie black borders above varies 
seasonally, being least developed in the dry form. 

4. Huphina scyllara, 

Pierk seyllara, McLeay, lung's Surv. Austral., App. p. 459 (1827) 
Piens lanassa, Boisdu\al, Sp. G^n. L^p. i. p. 477 (1836). 

Pierk nabk^ Lucas, ilev. et Mag. de Zool. 1852, p. 320. 
lierk peritkea, Felder, Eeise derNov., Lep. ii. p. 169 (1SC5) 
jt\ym pertclea, Felder, l.c. r k j 

Wallace, Trans. Ent. Soc. scr. 3, vol, iv. p. 333, nl vi 
fig, 3(1867). ^ 
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Australia, Baudin Island, &c. Fifty-three examples, 

B.M. 

//. scyllara is the extreme wet phase, with white under 
surface to the secondaries ; a second wet phase has these 
wings pale lemon-yellow below; a third {H, nahis) has them 
bright narcissus-yellow, and a fourth (i/. lanassa) saffron- 
yellow. In //. periclea^ the intermediate phase, they are 
buff-brownish, and in IL narses, the dry phase, earthy brown. 
During his visits to Baudin Island Mr. J. J. Walker obtained 
the whole of these variations. 

5. IlupMna Kilhm\ 

JPleris Kiilinij Roher, 0. B. Iris, p. 20, pi. i. figs. 2,^3 (1885). 

Island of Kabla, Celebes. 

Near //. scyllara \ the black border of the male narrower, 
the secondaries of the female sulphur-yellow. 


6. HupTiina rachel, 

Fieris rachel^ Boisduval, Sp. G<§n. L4p. i. p. 460 (1830), 

Wet phase, Java (S, & G. coll.), c? cJ, B. M. 

7. Huphina discolor. 

Fieris discolor ^ Mathew, Trans. Ent. Soc. 1887, p. 47. 

Ugi and Ulaua, Solomon group. Types, B. M. 

We received this fine species from the Godman and Salvin 
collection. 


8. Huphina agnata, 

Fieris agnata^ Grose-Smith, Ent. Month. Mag. xxv. p. 301 (1889). 

Guadalcanal’ and Ulaua, Sol^inon group. B. M. 

Eight examples of this species were received from the 
Godman and Salvin collection; it is exactly intermediate 
between IL discolor and H. Wallaceana^ but differs from both 
in the absence of any subapical spot on the upper surface of 
the primaries. 


9. IlupMna Wallaceana. 

Fieris Wdlaceana, Felder, Reise der Nor., Lep. ii. p. 168 (I860). 
Waigiou. c?,B. M. 
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10. Hu'pMna pygmcBa, 

JBw'is pHySy var, pygmosa^ Rober, Tijd. voor Eiit. xxxiv*. p. 2/9 (1891). 

Wetter and Damrna Island. c? ^ B. M. 

In our examples the border of the secondaries is narrower 
than in II* pitys* I believe this to bo Ilerr Boboi* s species. 


11. Hupliina perictione. 

Pie 7 *is penctione^ Felder; Reise der Nov.; Lep, ii. p. 168 (1865). 

Aru. 

Appears to be one of the links between 11* Wallaceana and 
E» pitifs* 


12. Huphina pitys* 

FierispifySj Godart, Enc. M4tb. ix. p. 131 (1819) j LucaS; Lep. Exot, 
pi. xxix. fig. 1 (1835). 

Timor, K^pang, Semao, Dili, Java. B. M. 

I cannot help thinking that Herr Bober must have wrongly 
identified this species, confounding examples of typical 

pitys with his H* pygmeea. 

13. Huphina consanguis. 

BeUnois consanguis^ Butler, P, Z. S. 1883, p. 369. 

Larat; Timor Laut. Type B. M. 

The broader dark brown area on the primaries, with no 
subapical spot, the more chocolate borders, and more saffron 
tint of the secondaries below at once distinguish this from 
H* pitys. 


14. Huphina laiilimhata, 

Belmois latUbribaia, Butler, Ann. & Mag. Nat, Hist. ser. 4, vol. xviii. 
p. 247 (1876). 

Port Moresby, New Guinea, and Darnlcy Island. Type, 
. M. 

Our series consists at present of sixteen examples. 

15. Huphina mentes, 

Fieris menUs, Wallace, Trans. Ent. Soc. ser. 3, vol. iv. p. 33£ (1867). 
Hens^ynch'omaj Eober, Tijd. Ent, xxxiv. p. 278 ; figured in xxxV. 

Lombock. cJ,B. M. 

Four examples are in the Hewitson collection. 



206 


the Pierine Oenus Hupliina. 


16. Hupliina 8mit}iu\ 

Belenois pallida^ Smith, Novit, Zool. i. p. 336 (1894). 

Biak, New Guinea. 

Allied to H, latilimhata. The name Huphina pallida is 
preoccupied. 

17. Hupliina Dohertyana^ 

Belenois Bolievtyana^ Smith, Novit. Zool. i. p. 337 (1394). 

New Guinea. 


18. Huphina affinis. 

Bieris affinh^ Vollenhoven, Mon. Pier, p, 40, pi. v. fig. 2 (I860). 
Celebes. B. M. 


19. Huphina Boisdumliana. 

Bierk Bouduvallam^ Folder, Wien. ent. Monatbchr. vi. p. 287 (1802); 

Eeise der Nov., Lop. ii. p. 168, pi. xxiv. fig. 8 (I8G0). 

Huphina Semper i and lalbayona^ Semper, Eeisen im Arch. Phil. v. 
pp. 237, 238, Taf. xxxvii. figs. 13-15, Taf. xxxviii. figs. 2, 3 (1890). 

Wet form ( = //. lalbagona)^ <?<????> Mindanao, Luzon. 
B. M. 

^ Intermediate form ( = /7. Semperi)^ cj, ? $ , Mindanao, 
Davao, Luzon. B. JI. 

Dry form Boisduvaliana)^ 8 8} Mindoro, Manilla. 

B. M. 

We now come to a subgroup which in colouring recalls 
the genus Delias^ and on that account has mostly been con- 
founded with that genus, although its neuration proves it to 
belong to Huphina^ 

20. Huphina guadricolor, 

Bierk quadncolcr^ Salvin and Godman, P. Z. S. 1877, p. 148, pi. xxiii. 
figs. 3, 4. 

New Ireland, New Britain, Duke-of-Tork Island, and New 
Pomerania. Nine examples, including type, B. M. 

The correct position of this species alone was recognized ; 
the others were referred to JMtas by various writers. 
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21 . IIupMna eiiryxanthe. 

IHeris eui'yxantJte^ Honiatb, Berl ent. Zeitfeclir. xxxvi. p. 43o (1892) 
ObertLurj Etudes d'Ent. xi\. p. 6, pi. ii. figt.. 7 & 9 (1894). 

Port Moresby, c?, B. M. 

It would not Rurpiise me to discover tliat this was the dry 
pliase of the following species. 

22. IlupJiina ahnormis. 

$ . Tachyrk ahnormh, Wallace; Trans. Ent. Soc. per. 3, vol. ir. p. 368, 
pi. yiii. fig. 6 (1867). 

Seven specimens. $ $ ^ Port Moresby, B. M. $ type, 
coll. Hewitson. 


23. Iluphina ladas. 

JDeUas ladas, Giose-Smitli, No\it. Zool. i. p. 585 (1894) ; Rhop. Exot. 
ii., Bel pi. T, figs. 4-6 (1895). 

New Guinea. 

Nearest to the following, but yellow at base of secondaries 
on under surface. 


24 . HupMna ornytion. 

IHeris omyiwn, Godman and SalviB; P. Z. S. 1880, p. 613, pi. Ivi. 

%. b. 

Seven examples, d" ? $? Port Moresby (including 
type) . B. M. 


25. Iluphina DohertyL 

Fieris Boheriyi, Oberthiir, Etudes d’Ent. xix. p. 61, pi. ii. fig. 2 (1894). 

New Guinea. 

I must confess that the fact of the last five species occurring 
together in New Guinea, in conjunction with the lact that 
similarly coloured species of the Nymphalid genus Mynes 
occur there, is very suspicious. I cannot help thinking that 
breeding cxpeiiments would tend greatly to reduce the 
number of these species in both genera. 

Group II. 

26, Iluphina iemena. 

JPieris temena, Hewitson, Exot. Butt, ii., Fier, pi. iii. fig. 19 (1861). ’ 

Lombock. cj, ? , B. M. 
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27. Huphina tamar. 

Pier is tamCiV, Wallace, Trans. Ent. Soc. ser. S, yol. iy. p. 837, pi. vi. 
fig. 2 (1867). 

$ , Baly. Type^ coll. Hewitsou. 

28. Huphina j alia, 

Huphina juli a ^ Dolierty, Joiirn. As. Soc. Beng. ly. 2, p. 187, pi. ii, 
fig. 12 (1891) ; Oberthur, Etudes, xis. pi. iii. Sgs. 11 & 17 (1894). 

Sumba. 


29. Huphina Iceta. 

c?. Pierhl(2ta^ Hewitson, Exot. Butt, iii., Pier. pi. yii. fiirs. 4o, 46 
(1862) ; 2 . Yollenlioyeu, Mon. Pier. p. 31, pi. iv. fig. 3 (1805). 

Timor, c? c? , B. M . Type, coll. Hewitson. 

30. Huphina pactolica, 

c5', Pieris pactolkvs, Butler, P. Z. S. 18G5, p. 455, pi. xxvi fig. 1. 
Seven examples, Borneo. Type, B. M. 

31. Huphina celehensis, 

Huphina cekbensis, Botbscliild, Bent. ent. Zeit., Lep. v. p. 439, pi. iv. 
figs. 1, 2 (1892). 

Macassar, Celebes. Eight examples, B. M. 

32. Huphina eperia. 

Piej'is epei'iaf Boisduval, Sp. G^n. L§p. i. p. 470 (1836). 

Minaliassa, Macassar, Celebes. Five examples, B. M. 

In the Hewitson collection the female is regarded as that 
sex of //. tinmaUa, 

33. Ihiphina iimnaiha, 

cJ. Pieiis timnathaj Hewitson, Exot. Butt, iii., Pier. pi. vii. figs. 47, 48 
(1862). 

2 . Pierk emma^ Yollenho^ en, Mon. Pier. p. 24, pi. iv. fig. 2 (1805), 
Pieris eurygonia? ^ Ilopfier, Stett. ent. Zeit. 1874, p. 23. 

Celebes and Batchian. Five examples, B. M. 

IJopficr^s type is said to have been obtained on the Togian 
Islands. It is described as having seven white subraarginal 
spots on the primaries above and four on the secondaries j 
this is the case in some males of the present species. 
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34. Huphina siamensis^ sp. n, 

Nearly related to II, lea, larger; the males with cou- 
sideiably uai rower black outer border to all the wings, the 
veins on the apical third of primaries much more narrowly 
black-bordered (not by any means subcoiiflueiit, as in II, lea) ; 
the orange patch on the secondaiies much larger, but Ic.ss 
vividly coloured : below, the black veins on the primaries are 
more slender and the yellow submarginal spots arc much 
laiger and more conspicuous, whilst the disk beyond the cell 
is of a clearer paler yellow; this is also the case in the female, 
which in other respects much more closely resembles that sex 
of H, lea than the males of the two species do. 

Expanse of wings, ^ 68 millim., ? 60 millim, 

Siam, Chentaboon. c? c? j $ , B, M. 

35. Huphina lea. 

S . Pievis lea, Doiibleday, Ann. & Mag. Nat. Hist. xvii. p. 23 (184G). 

Wet form, c? c? ? S ? , Moulmein, Eangoon, Perak, Singa- 
poie. B- M. 

Intermediate form, ^ various parts of Burma, Philip- 
pines. B. M. 

Dry form, ?, various parts of Burma and Pegu. 

B. M. 

Tlhe type is our male from Moulmein incorrectly figured 
in Doubleday’s ^ Genera of Diurnal Lepidoptera ’ under the 
name of Pieris clemanthe, 

36. Huphina hespera^ sp. n. 

Above very like H, lea^ but the female showing scarcely 
a trace of the tawny flush on the secondaries ; below, all the 
dark markings are much broader and more confluent the 
apical area of the primaries being deep vinous brown 
enclosing two or three white dashes beyond the cell and an 
imperfect submarginal series. In the wet phase nearly half 
the secondaries is occupied^ by the daik brown outer border 
and most of the submarginal spots are obscured ; the costal 
border of the primaries and the subcostal and median veins 
are much more heavily black-bordeied than in the allied 
species. In the dry phase the border of the secondaries is 
reduced to half the width. _ Intermediate examples also occur 
in which this border is slightly wider than in the extreme 
dry types. 

Expanse of wings, $ 60^70 millim., ? 58 millim. 

Sarawak, Labuan, Singapore, B. M. 
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Our series consists of seventeen examples. The species 
has probably stood in collections as clemanthe, which is a 
Pi^ioneris, 

37. lJuphina naomL 

Pieris naomij "Wallace, Trans. Ent, Soc. ser. 3, vol. iv. p. 336 (1867). 

(Jj ? j Lombock. B, M. Types, coll. Hewitson. 

Var. Huphina eirene. 

Var. Iliiphina eirene, Doherty, Journ, As. Soc. Beng*. lx. 2, p. 188 
(1801). ^ ^ r 

^^Sumba” [Doherty), cj, Sambawa. B. M. 

38, Huphina Oherthuri, 

Pi'etis Oherthurij Rbber, Tijd. v. Ent. xxxiv. p. 277 ; figured in xxxv. 
(18U2). 

‘‘ Flores ” (Roher). J , Laraut.^ B. M. ^ 

This is very close to the preceding species, but the sub- 
marginal spots on the under surface are much larger and 
more continuous, the apical spots on the primaries forming a 
tapering yellow patch i the secondaries are also more golden, 
with the subcostal vein and third median branch duskj. 

39« Huphina ethel, 

Huphina ethel^ Doherty, Journ, As. Soc. Beng. Is.. 2,p. 29 (1891), 
Engano [Doherty), 

Nearest to H. Judith^ but the border of the secondaries 
below extending to the cell, as in the wet phase of H, hespera, 

, 40. Huphina Judith. 

FaptUo judith, Fabricius, Mant. Ins. ii. p. 22 (1787) ; Donovan, Ins. 

Ind. pi. xxvii. fig. 2 (1800), 

Papilio licea?, Fabricius, t. c. p, 20 (1787). 

Thirteen examples, Java. B. M. 

The type of P. licea not being in existence, that species 
can never be identified with certainty. 

41. Huphina selma* 

Hens selma, Wevmer, Stett. ent, Zeit. xlvi, p. 269, pi. ii. fig. 6 
(1885). 

“Nias’^ [Weymer). 

Differs from H. judith in its much narrower border to 
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secondaries ; if both insects occurred in the same island, they 
would undoubtedly represent wet and dry phases of the same 
species, but there is no evidence at present that either insect 
varies seasonally. 


A 2 . ITupli in a aspas ia . 

Fapilio aspada, Stoll, Suppl. Cramer, pL xxxiii. 3, 3 c (1790). 

JPiens asterope^ Godart, Enc, M^th. ix. p. 154 (1819}. 

Jael, Wallace, Traus. Ent. Soc. ser. 3, vol. iv. p. 33o (1867). 

Araboina, Ceram, Bouru, Sulu Archipelago. B. M. 

II. jael from Bouru appears to have yellower secondaries 
than typical H. aspasia, but our examples of the latter are 
old and perhaps have deepened with age — a very common 
occurrence among the Pierinae. 


43* Huphina olga. 

Fonfia olga^ Eschscholtz, in Kotzeb. Reise, iii. p. 214, pi. ix. figs. 21 a, h 
(1821). 

Huphina imogenje^ Doherty, Journ. Asiat. Soc. Beng. lx. p. 188 (1892). 

Batcliian, Philippines, Hong-'Kong. B. II. 

The wet form, of which we have fourteen examples, attains 
a greater size, is more heavily adorned with black veins and 
borders, and is deeper in colouring than the dry form, of 
which we have eighteen examples. IL imogme (figured by 
Hombron and Jacquinot as H. judith) belongs to the dry 
phase, fll olga differs from H. aspasia in the broader borders 
to the secondaries. 


44. Huphina oJgina^ 

Fieris aspasia^ var. oigina, Staudinger, Deut. ent. Zeit., Lep. 1889, 
p. 19. 

Palawan. cJ c?^ ? j B. M, 

Differs from H. oiga in the clear butter-yellow of the sub- 
apical spots of the primaries and of the secondaries on the 
under surface. The female which we possess differs greatly, 
the upper surface being chiefly ashy grey, with the usual pale 
patches quite white. 


45. Huphina hester. 

2. F^nshester, Vollenhoven, Mon. Pier. p. 24, pi. iv. fig. 1 (1866). 

Mysol and Waigiou. (?, ? , coll. Hewitson. 

Allied to H. olga. 


The following species, though possessing the pattern of the 
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preceding forms, more nearly resemble Ganoris napi and 
allies in coloration. 


46. Huphina phryne, 

Pupilto phryne^ Fabricius, Syst. Ent. p. 473 (1775). 

Papilio evayete, Craarer, Pap. Exot. iii, pi. F, G- (1782). 

Papillo teuxippe, Cramer, A c. iv. pi. cceljcii. E, F (1782). 

Papilio cassidui Fabricius, Eat. Syst., Suppl. p. 427 (1708), 

Huphina pallicluj Swinboe, P. Z. S. 1885, p. 137. 

India, Ceylon, and Java. B, M. 

Of this species we have retained a selected series of seventy- 
one examples, exhibiting a range over the greater part of 
India. The wettest phase is II. phryne^ of which H. zeuxippe 
is a slightly less strongly marked form ; the two grade into 
one another, so that they can only be arbitrarily separated. 
The intermediate phase — H. cassida — is still less strongly 
marked, and varies from brimstone to sandy buff on the 
under surface of the secondaries. The extreme dry phase is 
H. pallida^ in which the secondaries are uniform yellowish 
buff in the male, a trifle more sandy and with traces of dusky 
veins in the female. We thus have a perfect transition from 
the wettest to the driest form — from secondaries bright 
chrome-yellow with broad blackish veins and a discal belt 
of almost continuous blackish spots to those which are 
uniform yellowish buff. Those who oppose the publication of 
the ascertained facts relating to seasonal variation attempt to 
distinguish these gradations as different species, though in 
many cases it is quite fortuitous whether certain specimens 
shall be placed under one or the other name. 


47. Huphina hira. 

Pieri& hira^ Moore, P. Z. S. 1865, p. 490, pi. xxxi. fig. 17, 

PieriB copiUi Wallace, Trans. Ent. Soc. ser. 5, vol. iv. p. 340 (1867). 

Appias ^pha^ Moore, F.Z. S. 1878, p. 838. 

Burma, Tenasserim. B. M. 

We have retained twenty-seven examples. H. oopia is the 
wet phase and H. hira=dapha the dry; the apical border of 
the primaries varies, being sometimes streaked with grey or 
whitish, but often uniformly black. 


48. Huphina vaso. 

Huphina vaso^ Doherty, Joui*n. As. Soc. Beng. lx. 2, p. 188 (1891) ; 
Oberthiir, Etudes, xix. pL iii. fig. 18 (1894). 

Sambawa. 
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This is a diy-season phase, differing chiefly from that of 
the succeeding species in the more open veined borders to the 
wings. 


49, Hupliina corva* 

Fieris corvaj Wallace, Trans. Ent. Soc. ser. 3, vol. iv. p. 339 (1867). 

Java, Bali, Sumatra. B. M. 

The dry phase is usually slightly smaller than the wet and 
the ground-colour of the secondaries below is ^atidy buff 
instead of creamy white j the discal series of spots is also 
reduced in size. 


50. Iluphina dissimilis. 

Euphina disdmilis, Rothschild, Deut. ent. Zeifc., Lep. v. p. 410, pi. v. 
figs, 6 (1892). 

Celebes. 

Very like the dry phase of H. corm. 

51. Huphina lichenosa. 

Fieris liehtnosa^ Moore, P. Z. S. 1877, p. 591. 

Andamans. B. M. ^ * 


52. Huphina sumatrana, sp. n. 

An insular representative of H. nerissa ; the male of the 
wet phase diflfers in its slightly inferior size, the absence of 
the blackish bar connecting veins 1 and 2 on the primaries ; 
on the under surface the apical area of the primaries and 
ground-colour of the secondaries saffron instead of primrose- 
yellow, the^ veins gravel-brown excepting the median vein of 
the primaries and the borders of the veins below it, which 
are dark brown inclining to black. 

Expanse of wings 61 millim. 

cJ, Sumatra (from G. & S. colL), B. M. 

63. Huphina nmnssa. 

c?. Fapilio nerksa^ Pabricius, Syst. Ent. 471 (1775), 
d* . Fapilio amasene, Cramer, Pap. Exot. i. pi xliv. A (1776), 

2. Fa 2 >iiia coronk, Cramer, t c. B, 0 (^1776). 

Nepal, Darjeeling, Tonkin, China. B, M. 

We have twenty-five selected examples of this species. 
The dry phase has the under surface of the secondaries pale 
creamy bnfif, with sandy-greyish veins and spots. 
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The following subgroup contains species in which the 
sexes differ somewhat in the manner of Pkrissura oagis in 
their upper-surface pattern, but on the under surface they 
show a good deal of olive-green colouring in their wet and 
intermediate phases. I know of no other Pierinse which at 
all closely resemble them. 

54. Ilupliina nadina* 

tS . Flerk nadina^ Lucas, Hev- et Mag. de ZooL 1852, p. 333. 

6 2 . Plerk nama^ Moore, Cat. Lep. E. L 0. i. p. 76 (1857; ; P. Z. S. 
1857, p. 102, pi. xliv. figs. 1, 2. 

c? . Pier id amha^ Wallace, Traus. Eut. Soc. ser. 3, vol. ir. p. 340 (1887). 

Appias amhoides, Moore, Joura. As. Soc. Bsng. iiii. p. 46 (1884). 

Darjeeling, Silhet, Assam, ^lunipur, Pegu, Tenasserim, 
Burma. Seventeen examples, B. M. 

jET. nadina was described from a male of the wet phase and 
a female of Appias zelmira^ H, nama from a male of the 
intermediate and a female of the wet pliase, IT. amba and 
amhoides from males of the dry phase. " H. amboides differs 
from H, amba in the absence of the sandy-brown discal band 
on the under surface of the secondaries ; as it occurs in the 
same .localities as the typical phases of the species, it is not 
likely to be more than a34,ifcxtreme development of the dry 
form; 

55. Iluphina Andersoni, 

Appias Andersoni f Distant, Ent. xviii. p. 146 (1885); Bhop. Mai, 
pi. xxxiii, fig. 2. ^ 

Perak. 

Allied to the preceding species, but the apex of the 
primaries and the secondaries below rich golden yellowish. 

56. Ilupliina andamana. 

Huphina nama, ybt. andamana, Swinhoe, P. Z. S. 1889, p. 398, 

Andamans. Twelve examples, B. M. 

The intermediate phase differs from the wet in the much 
browner coloration of the apex of the primaries and the 
secondaries below, the spot in the centre of the latter wings 
white instead of canary-yellow: in the dry phase there is 
scarcely any yellow left upon the under surface and the apex 
of primaries and secondaries are paler and greyer; the outer 
border of the primaries above is also slightly narrower. 

57. Huphina Fawcetti^ sp. n. 

Eepresents the preceding species in Sumatra: the wet 
Ann. & Mag. N. Hist. Ser. 7. VoL iii. 16 
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phase is darker olivaceous below, with a smaller and white 
spot crossed by vein 5; the intermediate phase does not, 
however, differ in the same way from the corresponding phase 
of H. andamana^ so that I am not certain of the constancy of 
this difference. On the upper surface the outer border 
extends further on to the costal margin of the primaries than 
in H. andamana and is considerably broader, black, and 
sharply defined from veins 3 to 7 on the secondaries. 

Suraatia {Fawcett and Sachs). Two males, B. M. 

58. Hvphma remla. 

Fieris re^nha^ Moore, Cat. Lep. E. I. C. i. p. 75 (1857). 

Stiphina liquidaj Swiohoe, Aim. & Mag. Nat. Hist. ser. 6, vol. v. p. 861 
(1890), 

Mussourie,Mahableshwar, Mysore, Canara, Ceylon. B. M. 

iJ. Jiquida is a male of the wet phase ; the type is a male 
of the intermediate phase, rather browner below than 
Col. Swinhoe^s type ; and H. liquida $ ” is a male of the 
dry phase, in which the apex of the primaries and the second- 
aries become sandy greyish. 

The preceding species lead on naturally to Udaina cynis^ 
in which the wet phase ( U. Pryeriy Dist.) has the basal area 
of the secondaries and a slender bar crossing the cell on the 
under surface olivaceous- Although hitherto we have not 
xeceived this phase from Malacca, we have the intermediate 
phase, in which the basal area of the secondaries is grey 
below, from Malacca, and we have the extreme dry phase 
( 27. cynis) in the Hewitson collection from Borneo. I there- 
fore have not the least doubt of the specific identity of the 
two forms. It is possible, as I have already suggested, that 
this species may be the true Papilio monuste of Linnaeus ; 
but, as the type is lost, this point can never be definitely 
settled. 


XXXIII, ^ List of Fishes collected during the Peary Ausoiliaru 
E3:pediUony 1894. By Otto Holmqvist, of the Zoolo- 
gical Institute, Lund, Sweden, 

The Peary Auxiliary Expedition offered but few opportunities 
for collecting sea-animals. Ur. A. Ohlin, the zoologist 
01 the expedition, mentions* only seven trawling-stations, 

• ‘'Zoological Obaeryations during the Peary Auxiliary Expedition, 
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situated for the most part in Iiiglefield Gulf or in the 
neighbourhood of that bay, between 77° and 78° KT. lat. 
Fishes were obtained in a comparatively great number of 
botli species and individuals in no less than four of these 
localities. 

The following table shows the conformation of the 
localities in question, the distribution of species, and the 
date of capture : — 


MurcTimris Sound , — ^Bepth 45 fathoms ; bottom rocky and muddy. 
July 29. 


Specimens. 


Tcelus hamatus 38 

Eumicrotremus spinosus. 1 

Gymnelis viridis 1 

Lycodes Lutkenii 1 

Gadus saida 1 


Five species 


42 


InglefieU Gulf , — ^Depth 25 fathoms ; bottom rocky and muddy, 
August 3. 


Specimens. 


Phobetor ventralis 3 

Icelus hamatus 61 

Centridermichthys uncinatus 6 

Triglops Pingelii 1 

Eumicrotremus spinoaus 20 

Gymnelis viridis 7 

Lycodes Liitkeuii 1 


Seven species 


99 


Neighbourhood of Cage Faraday , — Depth 5 fathoms ; bottom sandy. 
August 7. 


Liparia Hneatua 13 

Gadus saida 1 


Two species 


14 


Neighbourhood of Northumberland Island , — Depth 20 fathoms ; 
bottom rocky. August 13, 

Specimens, 


Triglops Piugelii 1 

Icelus hamatus 2 


Two species 


3 


1804 : Preliminary Eeport by Axel Ohlin, Zoologist of the Expedition,” 
in ^ Biologisohes Uentralblatt/ Bd, xv. no. 5, pp. 162-163, figs, 1 & 2, and 
pp, 171-172. 


16 * 
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To this list may be added two small fishes, the state of 
preservation of which, however, renders them indeterminable : 
one was captured with the surface-net in Inglefield Gulf, 
the other was obtained in the trawl oflf Northumberland Tshnid. 
Both seem to belong to the same species, but are certainly 
different from any other species collected during the expe- 
dition. 

As shown by this list, the locality marked Inglefield Gulf 
has been, beyond all other places, the most fruitful in results. 
Not less than seven species, represented by ninety-nine indi- 
viduals, were obtained at this station. This circumstance may 
depend partly on the fact that this locality has been trawled 
twice, vhile at each of the other stations but one dredging 
was performed (as communicated to me by Dr. Olilin). 

The station of Murchison’s Sound was situated “ just where 
a river from a recedent glacier was flowing out into the sea, 
the water being here, to a considerable distance from the 
shore, veiy brackish ” The occurrence in this place of 
puiely marine forms, such as Eumicrotremus spinosus and 
Lycodes Luthenii^ shows, however, that the water was of a 
normal saltness at the bottom. 

The material obtained by the dredge necessarily affords a 
very imperfect idea of the fish-fauna, the trawl-net hardly 
being able to catch other than slow-swimming bottom- 
species. Apart from this circumstance, the fish-material of 
the expedition may be considered very satisfactory, as is 
clearly shown in comparison with former arctic expeditions. 
The ^ Dijmphna-Togt ’ was among the most fruitful in 
results. This expedition achieved not less than 190 dredgings 
in various parts of the Kara Sea, amongst which only 
28 trawlings produced 170 specimens ; these represented 11 
species. Nares’s expedition executed a great number of 
trawlings oflP North-westera Greenland on a wide area between 
IhP and 83® N, lat., but obtained only 23 marine fishes, be- 
longing to 7 species. During the Peary Auxiliary Expedition 
but a few limited dredgings were effected; yet no less than 
9 (10) species of fishes were obtained, represented by 158 (160) 
specimens: besides which a number of Cottid fishes were 
thrown away through lack of preservative material, as I am 
informed by Dr. Olilin, Comparatively speaking, this result 
is much greater than that of the ^ Dijmphna’ Expedition — 
nay, in proportion to the number of trawlings it probably is 
the most considerable product that any previous arctic expe- 
dition has afforded. 


Ohlin, I. c. p. 17L 
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Besides the purely marine species above mentioned, 13 
specimens of Gasterosteus aculeatus were caught on the beacli 
at Godhavn ; including these, the total number of tisiies 
obtained by the Expedition amounts to 171 (173) specimens, 
distributed among 10 (11) species. 

Phobetor ventralis^ Cuv. & Valenc. 

Coitus ventratiSj Cuvier & Valenciennes. Hist. nat. des Poissons, t. iv. 
p. 194. 

Phohetor tricuspis, H. Krdyer, Naiiirliist. Tidskrift. 2den Raekke, 
Ibte Bind, p. 203. 

Acanthocottus patris, EL R. Storer, Observations on the Fishes of 
Nova Scotia and Labrador,” &c., Boston Journal of Natural History, 
vol. vi. p. 250, pi. \ii. fig. 2. 

Gymnm antlius phtill\gpi\ R. Collett, The Norwegian North- Atlantic 
Expedition, 1876-78, Zoology, Fishes, p. 26. 

This species is represented by tliree specimens (one male 
and two females) from Inglefield Gulf, which is, so far as I 
know, the point furthest north on the coast of Greenland 
where this species has been observed. Nares’s Expedition 
(see above) did not obtain any specimens. According to 
Collett and Malmgren it is still common in the Atlantic Ocean 
around Noithern Spitzbergen. Amongst the specimens ob- 
tained duiiiig the Expedition the largest measures 108 inillim. 
in length. One specimen has 12 rays in the first dorsal fin, 
the usual number being 10 or 11. 

Icelus hamatuSj Kroyer. 

Icelus hamatitSj H. Kroyer, tom, cit p. 253 ; A. Gunther, Account of 
the Fishes collected by Capt. Feiiden between 78° and 83° N. lat. 
during the Arctic Expedition, 1875-76,” Proc. Zool. Soc. London, 
1877, p. 293; II. Collett, he* eft p. 3J-, pi. i, fig. 8; Chr. Lutken, 
Dijinphna-Togtets zoologLk-botaniske Udbj'tte, p, 123 (18c>7). 

Dr. Ohlin’s collection contains no less than 101 specimens of 
this species, which is, perhaps, the most common and widely 
distributed among the arctic Cottids. The greatest number 
(61) are from Inglefield Gulf; of the remainder, 38 specimens 
were caught in Murchison’s tiound and 2 in the neighbour- 
hood of Northumberland Island. The largest specimen (a 
female 95 milliin. in length) is from Inglefield Gulf; the 
smallest is 30 millim. long and from the same locality. 
Between these two all sizes are well represented. 

The proportion of males to females is as 7 to 10. 

Concerning the extension of the lateral line, Collett ^ 
says that it is often absent posteriorly, which cannot be 


* Ac. 
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accounted for by the iramafurity of the individual” Lutken, 
in the ^ Dijmphna-Togt/ makes nearly the same statement, 
but with the modification that the lateral line ends in very 
young individuals exactly above or in front of the anal fin ; 
in otlier cases variation in the extension of the lateral liiie 
may be due to diiference in locality. 

An examination of the numerous specimens obtained during 
the Peary Expedition plainly indicates that the extension of the 
lateral line stands in an almost constant ratio to the age of the 
fish without regard to locality. In the smallest individuals — 
about 30 millim. in length — it is reduced to a few slight 
tubercles just in front of tlie anus ; the lateral line is 
extended more backward, with very little variation, in 
proportion to the size of the fish, reaching to the caudal in 
all tolerably grown individuals. Excepting in very young 
individuals, the spines of the lateral line are nearly always 
stronger than those of the dorsal line. The lateral line 
begins with fully developed spines close to the upper 
corner of the gill-opening. The tubercles of the dorsal line 
appear some distance behind the commencement of the lateral 
line as small points that increase in size backward, and 
eventually become transformed into ordinary thorny spines. 

Only one specimen (a small female from Inglefield Gulf) 
has a slight and thin row of tubercles on each side at the 
base of the anal ; the other specimens show no trace of such 
an appendage. Neither has Lutken seen these spines in any 
of the sixty-six specimens of the ‘ Dijrnphna-Togt.’ Their 
occurrence may be considered exceptional, or, perhaps, re- 
stricted to certain localities, especially, according to Collett‘S, 
the Scandinavian coasts t* 

Most ot the specimens in this collection possess a row of 
tubercles behind the pectorals. In the specimens where this 
row is most strongly developed it runs into the lateral line 
close to the points of the pectorals. 

* X. c. p, 36. ^ ^ 

t The only Scandinavian specimen I had an opportunity of seeing 
is very young, and was dredged (July 1895) by l)r. Carl Aurivillius 
from a depth of ^ 40-70 fathoms in Koster Bay (Korthem Bohnalan), 
Its total length is 17 millim. No spines in the lateral line or behind 
the pectorals. The spines of the dorsal line are well developed smd reach 
to the caudal ; they originate on the skull, being throughout long and 
sharp. The foremost pair of parietal tubercles slightly marked. The 
upper pr»opereular spine simple and bent upwards. No spines along the 
base ot the anal. 
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Oentridermichthys uncinatus^ Reinhardt. 

Coitus uneinatusy T, Beinliardt, sen., Kongl. Danske Vidensk. Selsk., 
Naturvid. og Matliem. Afhandl. Deel 6, p. xlix. 

Centriderniichthjs uncmafm^ H. Collett, Norges Fi&ke, p. 31 j id. The 
Norwegian North- Atlantic Expedition, Zoology, Fishes, p, 29, pi. i 
%. 7 ; Ohr. Liitken, Dijinphna-Togtetszoologisk-botaiiiske XJdbytte, 
p. 124. 

This species is represented by six small specimens from 
Inglefield Gulf; the largest measures 61 millim. iu length 
and the smallest 31 millim. 

Concerning its geographical distribution, Collett * states 
that the species exists in a I’elatively southern region. In 
the Arctic Ocean of Europe it is not caught further to tlie 
north than in station 326 of the Norwegian North- Atlantic 
Expedition at 75® 31' N. lat., and Nares’s Expedition did 
not obtain any specimen between 78® and 83® N. lat. The 
comparatively numerous occurrence of this species in Inglefield 
Gulf, between 77® and 78®, proves that it is more distributed 
northwards than has hitherto been supposed, although it 
perhaps ought to be looked for in those latitudes chiefly at a 
lesser depth. 


Triglops Pingelii^ Reinhardt. 

Triglops PingelU, T. Reinhardt, sen,, loc, dt. 7de Deel, pp. 114 & 118 ; 
A Gunther, ^‘Account of the Fishes collected during the Artie Ex- 
pedition, 1875-76,” Proc. Zool. Soc. London, 1877, p. 476 j R. Collett, 
The Norwegian North- Atlantic Expedition, 1876-78, Zoology, Fishes, 
p, 38, pi, i. figs. 9-10. 

Only two specimens were collected during the Expedition ; 
both are females and are not well preserved. 

Northumberland Island and Iiigleneld Gulf. 


Oasterosteus acuteaiuSy Linn^, 

Gasterosteus acuUatus, f. hemigymnuSf R. Collett, Norges Fiske, p, 11 j 
id. “ Meddelelser om Norges Fiske i Aarene 1876-78,” Christiania 
Vidensk. Selsk. Forhandlinger, 1879, no. 1, p. 1. 

Thirteen small specimens were caught in “ Fjaren ’’ 
(that part of the shore laid bare by ebb) at Godhavn ; their 
size does not exceed 3 centim. Most of them belong to 
Collett’s variety hemigymnus'\y distinguished by the absence of 
osseous plates on the tail and on the greater part of the sides 
of the body, as well as by the presence of ridges on both sides 

* The North- Atlantic Expedition, part iii, p. S3, 
t Norges Fiske, p. 12, 
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of the tail. So far as I know, this form has not hitherto been 
noticed from Greenland. 

One specimen represents Cuvier’s var. semiloricatus. 


Liparis lin coins (Lepechin). 

Liparis harlatm, C. U. Ekstrom, Kongl. Vet.-Akad. Handl. for Sr 1832, 
p. 168, tab. v. (Stnckbolm). 

Liparis tunicatus, T. Reinhardt, sen., Oversigt over Kongl. Danske 
Vidensk. Selsk. Fork, den pbysiske Classe, fra den 31 Maj 1832 til 
d. 31 Maj 1836, sid cxl. 

Liparis aretica, Th. Gill, Synopsis of the Cyclopteroids of Eastern 
North America,’^ Proc. Acad. Nat. Sci. Philad. 1864, p. 191. 

Idparis lineatus^ R. Collett, The Norwegian North-Atlantic Expedition, 
1876-78, Zoology, Fibhes, p. 50. 

Thirteen specimens of this Liparis were collected off Cape 
Faraday, The largest measures 100 millim. in length and 
much resembles Collett’s variety arcticus^. This form is of 
a nearly uniform greyish-brown colour, but with the ventral 
side somewhat lighter, and probably represents Grill’s Liparis 
arctica according to Collett f. All the other specimens are 
considerably smaller — 40 to 60 millim. long— and most 
nearly resemble the varieties stellatus. Malm, and suhfuscm, 
Collett J, though not altogether agreeing with either. 


Eumicrotremus spinosus^ Fabric! us. 

CydopUms spmosus^ 0. Fabnciiis, in 0. F. Miiller’s Zoologiae Panics 
Prodromus, p. ix. 

Eumict'otremus spitiosus, Th. GiE, tom. cit. 1864, p. 100. 

Cydopterus spinosm^ A. Gunther, tom. cit part ii. pp. 293 & 476. 

JSumtcrotremits ^inosus, R. Collett, loc, cit. p. 47, pi. ii. fig. 13. 

Twenty small specimens were obtained in Inglefield Gulf 
and one in Murcbison^s Sound. The largest is among the 
former and measures 45 millim. in length. Most of them are 
young, and the smallest is only 17 millim. long ; the latter 
specimen and a few others not much longer are devoid of 
scales and without distinct rays in the first dorsal. Collett § 
supposes this species to be a deep-sea fish, as it has not 
hitherto been obtained at a less depth than 60 fathoms; but 
this supposition is contradicted by its abundant occurrence 
in Inglefield Gulf at a depth of only 25 fathoms and at the 
mouth of a glacial river. 


t *The Norweiian North. AtlfinHn » v, 50 ^ 


t ‘The Norwegian North-Atlantic Expedition,’ n. 
t “ Om NorgesFiske,” &c, p. 42. ’ 

S 1.0.5.49. 
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Gadus saida (Lepechin). 

Gadiis Fabricitf A. Giinther, tom. cit. part ii. pp. 204 & 476, 

Gadus saidaj Ohr. Liitken, Dijmphna-Togtet, p. 127. 

A small specimen was caught off Cape Faraday, and a 
young Gadus obtained in Murchison’s Sound belongs, in all 
probability, to the same species, though, owing to its being 
in a mutilated condition, it has not been possible to determine 
this with certainty. 


GymneJis viridis (Fabricius). 

Gymnelis viridis^ A. Gunther, tom. cit. part ii. p. 294 ; R. Collett, The 
Norwegian North-Atlantic Expedition, 1876-78, Zoology, Fishes; 
Ohr. Liitken, Dijmphna-Togtets zoologisk-botaniske Udbytte. 

One specimen was collected in Murchison’s Sound, and 
seven were caught in Inglefield Gulf ; the largest was ob- 
tained in the latter locality and measures 123 millim. in 
length. The principal colour of this specimen when preserved 
in alcohol is grey ; the sides of the body are marked along their 
whole length by regularly arranged patches, almost square and 
lightly marbled. Four individuals are of a nearly uniform 
grey ; three others have a number of whitish circular spots, 
closely placed and generally distinctly limited. As is well 
knoVn, the variability of this species is very great. With 
regard to the colour, Kroyer has^ recorded not less than 
thirty -three varieties, and several others might be added. 

* 

Lycodes Liltkemi^ Collett. 

Lycodes reticulatus^ Collett (nec Reinb.), Forbandl. i. Vidensk. Selsk. 
i Christiania, 1878, no. 14, p. 69. 

Lycodes Liitkemi, Collett, The Norwegian North-Atlantic Expedition, 
1876-78, Zoology, Fishes, p. 103, pi, iii, fig. 25; Ohr. Liitken, 
Dijmplma-Togtets zoologisk-botaniske Udbytte, p. 128, pi. xvi. 
figs. 1-6. 

A young Lycodes was obtained in Murchison’s Sound; 
another somewhat larger specimen was captured in Inglefield 
Gulf. 

With regard to the immature Lycodids, our knowledge 
is still very imperfect, especially as to their systematic rela- 
tions. It might therefore appear rather premature to identify 
the specimens in question with Lycodes Liitkenii^ Collett, the 
more so as this cannot with absolute certainty be considered a 
species distinct from L. reticulattis^ Eeinh. As to the propor- 
tions of the head and the pectorals, as well as their colour, 

* Naturbiet. Tidskrift 3dj© E«ekke, late Bind (CopenbagenJ. 
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however, both specioiens closely correspond with some young 
Lycodids from the Kara Sea that Liitken has * identified 
with L. Lutkenii. Thus it seems safe to consider them to 
belong to the same species. 

Below are some measurements &c. of my specimens : — 


Specimen from 
Murchison’s Sound. 


Specimen from 
Inglefield Gulf. 


Number of rays in the 

pectoral 

mdth of the pectoral 


Length of the ]»ectorai 
Le^th of the tail t . . 
Height of the head 


Length of the head , . 
TotM length 


18 

equals the height of the 
body+the dorsal. 

6 mm. 

24 mm. 

equals the ^eatest 
height of the body J. 

10*5 mm. 

44 mm. 


18 

equals the height of the 
body + the dorsal. 

8 mm. 

36 mm. 

a little less than the 
greatest height of the 
Wyf. 

14 mm. 

56 mm. 


As will appear by this list, the length of the head is 
about one fourth of the total length, and the length of the 
pectorals is about one seventh of the total length ; in both 
specimens the tail was a little more than half of the total 
length. 

Liitken mentions the length of the head in the specimens 
from the Kara Sea as about one fourth, and that of the pec- 
torals little less than one seventh, of the total length. The 
fail, measured from the anus to the end of the caudal, is in 
the same individuals very little more than half the length of 
the body, although with a slight variation. According to 
Liitken, the proportion of the tail affords a characteristic 
difference between L. Liithenii and L. reticulatiis^ Reinh. 
In Collett’s type specimens, however, the tail is compara- 
tively longer than in the specimens from the Kara Sea, at least 
if we judge by the figures. In the Lycodes from Inglefield 
Gulf the tail is a little longer than it is depicted in Goilelt’s 
figures ; but, considering the usual variability of the tail in 
long-tailed fishes, the peculiarity just referred to cannot prevent 
us ti*om identifying that specimen also with L. Lutkenii. For 
the same reason the length of the tail cannot be considered a 
valid characteristic. The exceptional size of the pectorals, 
which in more mature specimens are broader than the body is 
high, is, without doubt, the safest criterion (Collett’s type 

* X. c. 

t Measured from the anus to the point of the caudal. 

% Without the dorsal. 
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specimens). In Collett’s specimens the pectorals have 23 
rays; in Liitken’s they have 16-18, in rare cases 19 rays. 
The variatitm is accounted for by Liitken as dependent on 
difference of age. As I have already stated, my specimens 
have 18 rays, although they are very young. In both 
specimens the width of the head is greater than that of 
the body and equal to the length of the pectorals. The 
eyes are situated much nearer the snout than the neck. The 
ventrals lie exactly on the line that is supposed to connect 
tlie gilUopenings at their base. Both individuals are devoid 
of scales. The mucous membrane of the mouth is white. 

The smaller specimen (from Murchison’s Sound) is nearly 
identical with Liitken’s tig. 5 in the ^ Dij mphna-Togt ’ with 
regard to both shape and colour. In both specimens the 
sides of the body and the dorsal are marked with irregular 
square spots with blackish margins. These spots are smaller 
and more numerous in the smaller specimen, which is much 
paler both in prevailing colour and marks. 

Ijund, Sweden, 

May 1695. 


XXXIV. — Note on the Water-Voles of Bosnia, Asia Minors 
and Western Persia. By G. E. H. Barrett-Hamilton. 

In looking over the specimens of Water~Y oles preserved in the 
British Museum collection I find examples of two forms from 
Bosnia and Asia Minor which I am unable to associate with 
any of the known subspecies found in Western Europe, and 
one of which at least seems to me to have been hitherto un- 
described. 

The Water-Voles of Western Europe, as is well known, 
have been the subject of a good deal of species-making, and 
our knowledge of the synonymy and relations of the various 
local races or subspecies is at present in a rather confused 
condition. My friend Mr. Gerrit S. Miller, Junior, Assistant 
Curator of Mammals at Washington, whose masterly paper 
the Genera and Subgeiiera of Voles and Lemmings”^ 
has already cleared away so many diflBcultxes, has, in addition, 
imposed upon himself the task of unravelling the tangle which 
surrounds the subgenus Armoola, Lacepbde, to which the 
Water-Voles belong. As I do not wish to anticipate anything 

♦ U.»S. Department Agriculture (Div. of Orn. & Mamm.) : North- 
American Fauna, no. 12 (J ily 23, 1896). 
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which he may have to say, I merely give a description of the 
subspecies, leaving their relationships to be more exactly 
determined by Mr. Miller. 

The specimens from Van, Asia Minor, were presented 
to the British Museum by Major W. H. Williams, R.A. 
They formed part of a valuable collection of mammals 
which has yielded two new species in EUobius lutescens 
and Ahctaga Williamsi^ both of which were described 
by Mr. Oldfield Thomas in the ^ Annals ’ for Sept. 1897, 
ser. 6, vol. XX. pp. 308-310. They belong to a large 
form allied to M. Musignanij de Selys, of South Europe, 
but readily distinguishable by the greater thiclcncss of the 
fur, the colour of which on the upperside is yellowish 
brown rather plentifully sprinkled with black-tipped hairs, 
especially on the dorsal line and upper surface of the head. 
The upperside of the animal has thus a very peculiar grizzled 
appearance, which I have not observed in any other sub- 
species. The underside is whiter than in any other Water- 
Vole with which I am acquainted, Scandinavian, British, and 
Spanish specimens being very rufous underneath. Of the 
two males at my disposal, the larger and adult has the under- 
side quite white, contrasting by a clearly marked line of 
demarcation with the yellowish- brown colour of the flanks j 
the smaller and younger specimen has the central portion of 
the belly slightly washed with yellow. In both the white 
colour is continued in a modified and less pure form to the 
upper lips, and also extends higher up on each side of the 
neck than in other Water-Voles. The tail is slightly bi- 
coloured. 

The dimensions are given below. I find no distinctive 
characters in the skull ; the nasals are distinctly compressed 
posteriorly, but I am not sure if that character will hold 
good for a series of specimens. 

It seems best to identify the Kurdistan Voles (at least 
provisionally) with the form which de Filippi found very 
commonly in Western Persia and to which he gave the name 
ofpemewa (Viag. Persia, 1865). Ilis description is not at 
all full, and consists mainly in the statement (on page 106) 
that persicus is markedly lighter on the underside than are 
the Water-Voles of Europe and (on page 344) that it may 
be distinguished from the ordinary race of Europe per il 
colore che passa al fulvo sui fianchi, ed al bianco nelle parti 
interiori. 1 caraterri osteologici sono assolutamente i medi- 
simi.” Yet since, so far as it goes, this description agrees 
with the specimens collected by Major Williams, I prefer to 
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make use of de Filippi’s name rather than to add another to 
a genus already overburdened. 

The British Museum possesses the skull of a Water-Vole 
from the Altai Mountains, which, in the absence of a skin, I 
am obliged to associate provisionally with this subspecies. 

For the Water-Vole of Bosnia I propose the name 


Microtus 2Iiisignani illyrious^ subsp. n. 

A large Water-Vole intermediate between the subspecies 
M.persicus^ de Fil., and 2I,Musigaani^ de Selys, of Spain, and 
in that the upperside lacks the almost rufous-brown tint of the 
ordinary Spanish specimens and is grizzly yellowish brown, 
not, however, so marked as in J/. persiGus. The thickness of 
the coat also agrees with that of Spanish specimens, and not 
with that of 2L persicus. The dirty white colour of the under- 
side is indisiiiictly marked off from the yellowish-brown 
flanks, is not waslied with yellow, and does not extend to the 
upper lips or high up on the sides of the neck. 

The type (no. 94. 1. o. 1 of the British Museum collection) 
is from Bosnia, and was collected by Di*. Floericke. 1 believe 
it represents a subspecies occurring in the Turkish peninsula 
and which is intermediate between M, 2Iusignani of Spain 
and Italy and i\L persicus of Asia Minor. 

The following are the dimensions of the specimens in 
millimetres : — 


M, persicus, Brit, IMus. Ooll. 
no, 97. 6, 4. 10. Adult male 
from Tan, Asia ffinor (dug 
out of a hole by a stream, 

Dec, 23, 1897) 

M, persicus, Brit. Mus. OolL 
no, 97. 6. 4. 9, Young male 
from Van, Asia Minor (dug 
out of a hole by a stream, 

Dec. 13, 1897) 

M. illy rims, Brit. Mus. Ooll. 
no. 94. 1. 6. 1. Bosnia. 
(Measured in dried skin.) . . 


Head Greatest 


and 

body. 

Tan. 

Hind 

foot. 

Ear. 

length of 
skull. 

196 

126 

29 

18 

42 

163 

104 

31 

16 

38 

190 

100 

30 


about 40 


(damaged) 
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XXXV . — Note on the SiciUan Dormice of the Genera Eliomjs 
and Glis. By G. E. H. Baekett-Hamilton. 

I HA YE recently had the pleasure of examining a small collec- 
tion of Sicilian mammals presented to the British Museum 
by Mr. J. I. S. Whitaker. The collection includes specimens of 
Pachyura etrusca (Savi), Mm rattus alexandrinus^ Is. Geoff., 
Mus musculus spicilegus, Chyzer, a Mvseardinus^ and of 
Microtus suhterraneus nehrodensis^ Min^-Palumbo, the latter 
subspecies very doubtfully distinct from the form found on 
the Italian mainland. 

In the present paper, however, I wish to call attention to 
the Sicilian Eliorays and Glis^ which are of great interest and 
show marked differences from the corresponding forms found 
in Continental Europe. 

The following is a description of the EUomys : — 

Elio my s pallidas^ sp. n. 

Size similar to that of E, quercinus (Linn.), but general 
appearance markedly different, the upper surface being light 
powdery-looking grey, with only a faint trace of the rich 
rufous brown of E. querdaus on the back. The black 
markings of E, queroinus are in E. pallidus everywhere less 
intense and distinct, and, as a natural consequence of the 
general coloration, the grey of the upper merges with the 
white of the under surface rather gradually, and the very 
clear line of demarcation of, as well as the intermediate 
black zone sometimes present in, E, quercinus is absent. 

Tlie following are the dimensions (in millim.) of two 
specimens, together with those of two of E, quercinus for 
comparison : — 


JE. pallidus (type). Brit. Mus. 
Coll. no. 98. 10. 6. 0. <S, 

Head and 
body. 

Tail. 

Hind 

foot. 

Ear. 

Sicily, Augufet 21, 1898 

E pallidus* Brit. Mus. Coll. 
BO. 98. 10. 6. 7, 5 , Sicily, 

147 

108 

29 

24 

August 18, 1898 

J?. quercinus* Brit. Mus. Coll, 
no. 95. 4. 6. 1. Spalato, Dal- 

124 

lOG 

28 

23 

matia, Jan, 26, 1895 

E, quercinus* c? y Seville, 
Spain, May 18, 1895 {the late 
Lord Liifora) 

145 

105 

25 

» « 

150 

98 

26 

. « 


I regret that I am unable to give any cranial dimensions 
for E. pallidus \ the length of the upper molar crowns of 
a series of E. ques^oinus from Dalmatia and Seville is from 6 
to 6*50 millim. 
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The type of E, pallidus is no. 98. 10. 6. 6 of the British 
Museum Collection. 

Of E, quercinus the British Museum possesses specimens 
from France, Miirren (Switzerland), Bavaria, Thiiringen 
(Tyrol, Austria), Dalmatia, North-west and South Spain, and 
Portugal ; but a specimen from Tunis appears to be referable 
to E, melanurus^ Wagner. 

Specimens from Tangier, Morocco, agree in size with 
E. mumhyanus (Pomel), first described from Algeria, and I 
therefore provisionally refer them to that species, although 
the skins at present at my disposal are too old and faded to 
enable me to gain a clear idea of their original colour. This 
would appear, however, to be a slightly paler animal than 
E, quercinus^ although not nearly so pale as E. pallidas. 
The difference in size between the two species will be appre- 
ciated by a glance at the series of cranial measurements (in 
millira.) given below. The skull of E, quercinus is very 
much larger than that of E, mumhyanus^ and, in addition, the 
brain-case is flatter, the nasal region broader and more solid, 
and the nasals themselves more compressed posteriorly. 

E, mumhyanus’^. 

Length of Length of Length of 

S lower Greatest nasals (along 
molar length of central 

crowns, crowns. skull. line). 


Algiers, 1856 5 6 (Damaged.) 10 

B.M. Coll. no. 55.12.24.307. 

(Morocco.) 6 6 1^^ 

B. M. CoU. no. 48. 2.16.3. 

(Tangier.) 6 6 S3 

E, quercinus, 

B. M. OoU. no. 95. 3. 3. 41. 

(Seville.) 6 6 41*60 16 

B. M. Coll. no. 95. 3. 3. 19. 

(Seville.) 6 6 40*25 16*50 


The only external measurements of E, mumhyanus wliicli 
I am able to give are (in millim.) : — 

Head and Hind 


B. M. CoU. no. 08. 2. 16. 3 (in 

body. 

Tail. 

foot. Ear. 

alcohol) ^ 

100 

(Damaged.) 

21 

17 

A dried skin from Tangier 

109 

79 

23 

16 


* There is also in the British Museum Collection a skuU (no. 94. 3. 12. 2) 
of E. mumbyamts presented by Dr. V. L. Seoane and labelled as from 
Cabanas, North-west Spain, but I fear there must be some mistake about 
this locality. 
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The following is the description of the Sicilian Qlis 


Glis insularis^ sp, n. 

In the dark colour of the body agrees with (r, itnlicus^ and 
is thus distinguishable at a glance from G> glis. ^ The tail is, 
however, far less bushy and not quite so dark as in the former 
species, and the size of the animal is much smaller. 

The dimensions of two specimens are as follows : — 


o 

rCl 

§ 


Brit. Mus. Ooll no.') 
08. 10. 6. 4 & 6. I 
$ 2 Monte A^ro, 
near Palermo, Aug. [ 
80, 1898 j 


180 

126 


28 

19 








bo 

of upper 
r crowns. 

^ § 
li 
^ z 

a'1;9 

05 ^ 

A 

rCl a 

:S g +3 

g a 

'bo'o 

S a 

§ 





21 7 8 lUno.4) 

16 7*10 8 ll(uo.8) 


The type is no, 98. 10. 6. 4. 

The Sicilian Glis thus appears to be a small local develop- 
ment of the large dark Italian species which I have recently 
described*. The skulls are unfortunately damaged, so that I 
am unable to give the total lengths, but they are markedly 
smaller and weaker than those of G. italicm^ in which the 
cranial measurements corresponding to those given above 
have an average of (in a series of five specimens) 7*12, 8*3, 
14*6 niillim. A series of measurements of both OUs glis and 
G, italicus will be found in the Ann. & Mag. Nat. Hist, for 
November 1898, pp. 425, 426. 

I am a little doubtful as to whether the Sicilian Glis 
should take specific or subspecific rank. It seems to be 
obviously an insular development of G» italicus ; but, on the 
other hand, there are probably no intermediate and inter- 
grading specimens between the two. 


XXXVI. — Descriptions of some new Species of Heterocera from 
Tropical America^ Africa^ and the Eastern Islands^ By 
Eebbert Deuce, F.L.S. &c. 

Fam. S3mtomidsB. 

Phcenicoprocta cuhana^ sp. n. 

Male. — Head and thorax black, spotted with metallic blue 
dots; autennsa black; collar and tegulss bright orange; 
* Q. italicus. 
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^abdomen bright orange above from the base to beyond the 
middle,'* the sides, anal segments, and underside bright 
carmine, the segments edged with metallic blue ; fore coxae 
white in front. Primaries hyaline, the veins, costal, inner, 
and outer margins edged with black, irrorated with metallic 
blue scales, the apex broadly black ; secondaries hyaline, 
edged with black from the apex to the anal angle, the inner 
margin bright carmine. 

Expanse Inch. 

Hah, Cuba, San Cristobal {Mas, Dnice), 

Ghroslosoma maratha^ sp. n. 

Female, — Head, thorax, abdomen, antennae, and legs black • 
tegulse edged with red. Primaries smoky hyaline, crossed 
beyond the middle from the costal margin to the anal angle 
by a wide semihyaline white band : secondaries hyaline,' 
clouded with black at the apex and along the inner margin. 

Expanse 1 inch. 

Ilab, Ecuador, Sarayacu {Buckley^ Mas, Dnice). 

Cosmosoma entella^ sp. n. 

Male, — Head and collar metallic blue; antennae black ; the 
tegulae, thorax, and abdomen bright red ; the three anal seg- 
ments of the abdomen black; a row of metallic blue spots 
extends down the middle and a similar row on each side; the 
underside of the abdomen black, the second and third segments 
broadly white. Primaries hyaline, the base red ; costal 
margin, apex, outer and inner margins black; the veins 
black : secondaries hyaline, edged with black from the apex 
to the anal angle. 

Expanse If inch. 

Hab. Ecuador, Balsapamba Dmce). 

Cosmosoma thia^ sp. n. 

Male, — Head, antennae, and thorax black; tegulae yellow; 
a small metallic blue spot at the base of the thorax ; the first 
segment of the abdomen black, spotted with yellow on each 
side, the second, third, and fourth yellow, the anal segments 
metallic blue. Primaries hyaline, the costal and inner margins 
yellowish near the base, the veins brownish black, the apex 
and outer margin'' broadly black; secondaries hyaline, edged 
with black. 

Expanse If inch. 

Hab. Ecuador, ChiquinJa {Buckley ^ Mas, Druce), 

Ann, db N, Hist, Ser. 7. VoL iii. 17 
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Pseudomya trabea^ sp. n. 

Male. — Head, antenna, thorax, abdomen, and le^s black ; 
the back of the head, sides of thorax, and base of the abdomen 
red; the first segment of the abdomen yellowish white. 
Primaries and secondaries smoky hyaline, darkest at the apex 
and round the outer margin. 

Expanse 1 inch. 

Hab. British Guiana {Whitely) ; Ecuador, Sarayaca 
{Buchley^ Mus, Druce). 

HolopJioea meliia^ sp. n. 

Male. — Head, antennse, tegulse, thorax, and abdomen dark 
blackish brown; a small crimson spot on the base of the 
thorax ; the anal segments and sides of the abdomen bright 
metallic blue-green ; the underside brownish white ; legs 
brown. Primaries and secondaries uniformly dark brown. 

Expanse inch. 

H(w. Ecuador, Chiquinda {Biichley^ Mus, Druce), 


Euch'omia Doherfyi^ sp. n. 

Male, — Head, antennas, thorax, and abdomen black, the 
sides and underside of the abdomen banded with bright red ; 
legs black. Primaides black, with a metallic blue streak at 
the end of the cell ; a small hyaline spot close to the two 
about tbe middle, and three beyond the cell near the apex : 
secondaries black, the base and a large spot beyond the middle 
hyaline . — Female veiy similar to the male, but with the first 
segment of the abdomen red. 

Expanse 1| inch. 

Bah. Burn {Doherty, Mus, Druce), 

Androcharta yigaateuin^ sp. n. 

Male and female allied to A. meones^ but nearly twice the 
size ; the secondaries of the male silky white, without the 
black margin, also much longer and much more pointed ; the 
abdomen of each sex without the band of red spots down the 
middle as in meones. 

Hah, Rio Napo {Mus. Druce). 

Napaia atalanta^ sp. n. 

Male. — Head, antennas, thorax, and abdomen black ; front 
of the head white ; the anal segments of the abdomen banded 
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wltli white. Primaries brownish black, semihyaline from 
the base to about the middle ; a small metallic blue dot close 
to the base : secondaries black. 

Expanse 1 inch. 

Hob. Amazons [Leech^ Mu$. Druoe), 

Aclptia pydna^ sp. n. 

Male, — Head, antennge, tegulas, and thorax dark brown, 
front of head and coxae white; a yellow spot on each side of 
the head ; abdomen above bright metallic blue, the sides dark 
brown, the underside white ; legs dark brown. Primaries 
dark brown, the veins near the base yellowish ; a bright 
yellow band crosses the wing beyond the middle from the 
costal almost to the inner margin : secondaries black, with a 
hyaline streak from the base almost to the outer margin. 

Expanse 1^ inch. 

Hah, Ecuador, Sarayacu {Buckley^ Mas, Dmce), 

Eucereon mizar^ sp. n. 

Female, — Hoad, collar, and tegnlae bro vnish white ; an- 
teiinse black ; thorax and abdomen dark brown, the two anal 
segments orange : the underside banded with white. Pri- 
maries greyish white, shaded with brown, the veins all dark 
brown : secondaries dark brown, palest at the base. 

Expanse inch. 

H(ib, Ecuador, Sarayacu {Buckley^ Mus, I)ruce). 


Earn. ZygaenidsB. 

Procris (?) chalestra, sp. n. 

Male, — Head, anteunse, thorax, abdomen, and legs bluish 
black. Primai-ies semihyaline black, darkest at the base : 
secondaries hyaline, broadly black at the apex and round the 
outer margin. •“ 

Expanse 1 inch. 

Hab, Oosta Rica {Van Patten^ Mus, Bruce), 

Zygwna murcena, sp. n. 

Female, — Head, antennae, and thorax black; collar and 
tegul^ pale yellow ; abdomen bright red above the anal 
segment; underside and legs black. Primaries black; a 
large pale yellow spot close to the base, a round yellow 
spot in the form of a triangle about the middle of the wing, and 
an elongated yellow spot on the outer margin: secondaries 
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bright red, bordered with black at the apex and partly round 
the outer margin. 

Expanse l^- inch. 

Hab, South Africa, Potchefstroom (J/w?. Druoe). 

This species is allied to Z, cashnirensis^ Koll,, from which 
it is at once distinguished by the red abdomen and entire 
absence of the black band on the secondaries. 

Zygcena myodes^ sp. n. 

Male. — Head, antennae, thorax, abdomen, and legs blue- 
black; tegulse black, spotted with yellow at the base. Pri- 
maries blue-black, the base, a band crossing the middle, a 
round spot at the end of the cell, and an elongated spot on the 
outer ma.rgin all chrome-yellow : secon laries chrome-yellow, 
edged with blue-black. 

Expanse 1 inch. 

Hah. South Africa, Q-raham’s Town {Mas. Dmce ) . 

A female of this species is in the National Collection; it 
is very similar to the male, but rather larger. 


Harrisina tersa^ sp. n. 

Male. — Head, antenna, thorax, abdomen, and legs black. 
Primaries and secondaries uniformly semihyaliue black, the 
veins slightly more black at the base of the wings. 

Expanse 1 inch. ° 

Hab. Mexico, Orizaba {Boucard, Mas. Brace). 

Fam. Arctiadae. 

Beletnnia obscura^ sp. n. 

Male . — Primaries deep black, slightly bronze-green at the 
base ; a fine reddish line beyond the cell, not extending to 
either margin : secondaries deep black. The head, auteiinie 
and thorax black ; the abdomen deep metallic blue, underside 
ot the abdomen red. 

Expanse If inch. 

Hah. Colombia, Bolivia {Mus. Druee). 

Esthema eulalia^ sp. n. 

Primaries black, the apex edged with white; a carved 
white hyaline band, crossed by the black veins, beyond the 
middle of the wing, but not reaching either margin; the 
fringe black, excepting at the apex: secondaries black 
shaded with dark blue along the inner margin from the base 
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to the anal angle ; a band of white streaks partly crosses the 
wing beyond the middle nearest the apex ; the fringe white. 
The head, antennae, and thorax black ; the abdomen bluish 
black above, the underside ffrey : legs greyish black. 

Expanse 2i inches. 

Ilab, Upper Amazons (xT/hs. Druce). 

This species is allied to Estkema conjluens^ Felder. 

Esiliema crocatn^ sp. n. 

Primaries deep black, crossed by two white hyaline bands, 
the first about the middle, extending from the costal margin 
to the anal angle, tlie second close to the apex, both bands 
crossed by the black veins ; a small white dot close to the 
base and one on the costal margin between the two white 
bands \ the inner margin from the base to nearly the anal 
angle greyish blue \ the fringe black : secondaries hyaline 
white, the veins bluish black j the costal margin, apex, and 
outer margin edged with black ; the fringe black. The head, 
antennse, and thorax black, the collar spotted with white, the 
abdomen bluish grey, the underside greyish white. 

Expanse 2^ inches. 

llab. Upper Amazons, Ecuador, Sarayacu [Mus, Druce). 

A small species allied to Esthema hicolor^ Or. 

Pericopis capella^ sp. n. 

Female. — Head and thorax brownish black, the front of the 
head and tegulse spotted with yellow; antennse and coxse 
yellow ; legs brown ; abdomen pale brown, with three narrow 
black lines extending from the base to the anal segments, the 
sides and underside banded with yellow. Primaries brownish 
black, paler at the base, crossed from the costal margin by 
two bands, the first pule brown, the second brownish white ; 
the veins black : secondaries yellow, broadly bordered with 
black irom the apex to the anal angle ; a marginal row of 
white spots extends from the apex to the anal angle : under- 
side very similar to the upperside, but with the base of both 
vrings red. 

Expanse 3 inches. 

Hah. Brazil [Mus. Druce). 

Phuegoptera sthrus^ sp. n. 

Male. — Head, antenna?, collar, tegulse, and thorax chrome- 
yellow ; two small black dots behind the head and one on 
each of the tegula? ; { alpi yellow, with black tips ; abdomen 
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pale brownish yellow, with black spots on each side near the 
anus ; legs yellow. Primaries chrome-yellow, crossed beyond 
the middle by a narrow brown line, beyond which the wing 
is irrorated with brown scales; a brownish-yellow band 
crosses the wing from the costal to the inner margin ; second- 
aries semihyaline yellowish white, darkest at the apex and 
anal angle. 

Expanse inches. 

Hah, Bolivia [Mus, Druce), 

A specimen of this species is in the National Collection 
from Peru. 

Areas cana^ sp. n. 

Male, — Head bright red, antennae black ; collar white, edged 
with red, with two black dots in front ; tegul^ and sides of 
thorax white ; a black spot at the base and one on the middle 
of the tegulse; the middle of the thorax black; abdomen 
bright red, with a row of central black dots: underside 
orange. Primaries pinkish w’hite, the veins black ; the inner 
margin and two oblique narrow bands crossing the wing 
black : secondaries bright red, slightly shaded with yellow 
round the outer margin ; three black spots close to the anal 
angle. 

Expanse inches. 

Hah, Sumatra [Boch^ Mus, Druse), 

Allied to Areas galactia^ but very distinct. 

Spilarctia Meehij sp. n. 

Female, — The upperside of the head and collar yellow; 
the front of the head, the antennae, tegulae, and thorax black ; 
two black spots on the collar ; the tegulee edged with yellow ; 
abdomen above red, with a row of black spots extending from 
the base to the anus : the underside black. Primaries 
reddish orange, the costal and inner margin yellow ; a black 
spot at the base of the wdiig, two beyond ; a curved black 
band at the end of the cell, in the middle of which is a small 
yellowish-white spot ; a number of small black spots along 
the inner and outer margins, extending almost to the anal 
angle; a long wide black streak extends from the apex 
almost to the end of the cell; in some specimens the veins of 
the wing are yellow : secondaries bright red, with a black 
band at the end of the cell, and a submarginal row of rather 
large black spots extending from the apex to the anal angle, 
the outer margin edged with black at the apex. 

Expanse inches. 

Mab, Trobriand Island, Kiriwini {Meek^ Miis, Druce), 
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Euerythra apiola^ sp. n, 

Male. — Head, collar, and thorax brownish white ; antenna 
brownish white ; abdomen yellow, with three rows of black 
dots from the base to the anus; the anus, underside, and legs 
brownish white. Primaries white, crossed by fine brown 
lines at the base and apex ; a wide, central^ brown pale band 
crosses the wing from the costal to the inner margin, where it 
extends from the anal angle almost to the base : secondaries 
creamy white, with a wide submarginal brownish band from 
the apex to the anal angle ; the fringe white. — Female very 
similar to the male, but slightly larger. 

Expanse, c? 1^, $ 2 inches. 

Hah. S.E. Brazil, St. Catliarina (^Mus. I) nice) ^ 

Fam. Lithosiidse. 

Ewotrocha tricolor sp. n. 

Male. — Head, antenna, thorax, and abdomen black ; the 
collar, tegul^, and the underside of the abdomen bright red ; 
legs black. Primaries red, shading to yellow at the base and 
along the inner margin ; the costal margin, apex, outer margin, 
and half of inner margin edged with black : secondaries yellow, 
broadly bordered with black from the apex to the anal angle. 
^Female similar to the male, but larger. 

Expanse, c? li? $ If inch. 

Bah. Dinner Island \H. 0. Forhes ) ; Trobriand Island, 
Kiri w ini {Meeh) : Mus. JJruce. 

EcsotrocJia tegyra^ sp. n, 

Male. — Head, antennae, thorax, abdomen, and legs black ; 
collar, tegulse, and the underside of the abdomen red. Pri- 
maries bright red; the costal margin, apex, outer margin, 
and half of inner margin broadly bordered with black, which 
extends from the inner margin across the wing almost to the 
costal margin : secondaries black, the basal half chrome- 
yellow\ — B'ewale similar to the male. 

Expanse, ? If inch. 

Bab. Ferguson Island {Meek, Mits. Bruce ) . 

Fam. Lasiocampidae. 

Ormiscodes (?) hoeiijica^ sp. n. 

Male. — Head, antennae, thorax, and legs reddish brown, the 
collar and tegulm greyish white. Primaries white, the veins 
red, edged on both sides with brown; a black mark at the 
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end of tlie cell : secondaries wliite, the marginal end of the 
reins red, edged with brown ; a round black spot at the end 
of the cell ; the fringe of both wings reddish brown. Under- 
side white, the primaries shaded with red along the costal 
margin, the black spots as above. 

Expanse 2 inches. 

Hab. Paraguay (^Mits. Dnice ) . 

Leiosoma liezia, sp. n. 

ifale. — Head, antennae, collar, and tegula3 brown; abdomen 
reddish brown. Primaries pale brown, thickly irrorated with 
darker brown scales, crossed from the costal to the inner 
margin by four fine brown lines — the first near the base 
edged with white on the inner side, the second curved just 
beyond the cell, the third beyond edged with white on the 
outer side, the fourth submarginal, zigzag, extending from the 
apex to the anal angle; secondaries reddish brown, the costal 
margin pale greyish brown, the apex and two lines pai-tly 
crossing the wing brown. 

Expanse 1| inch. 

Hah. Peru {Mus, Bruce), 

Leiosoma (?) uzita^ sp. n. 

itfaZe.— Head, antennae, collar, tegulm, thorax, and abdo- 
men pale fawn-colour. Primaries pale fawn-colour, shaded 
with brown near the apex and partly along the costal 
margin; five fine browm zigzag lines cross the wing from the 
costal to the inner margin; secondaries reddish fawn-colour, 
crossed about the middle by two fine brown lines, the outer 
margin shaded with darker brown. 

Expanse 3 indies. 

Bah, Ecuador, Barayacu [Buchley^ Mus, Druc ^ . 

Earn. Noctuidge. 

Perigea multipunctata^ sp, n. 

Male, — Head and palpi pinkish brown; the antennas 
thorp, and abdomen brown ; the underside of tlie abdomeii 
sordid white. Primaries pinkish white, the outer and inner 
margin and a band crossing the wing near the apex dark 
brown; tire light-coloured part of tlie wing crossed by a 
mimber of pale brawn lines: secondaries brownish white 
shaded with darker brown at the apex and round the outer 
margin. 

Expanse inch. 

Mab, West Africa, Mongo-ma Lobak, East Africa ; Dar-es- 
Sakam {Mu$, Bruce), 
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XXXVIL — On the true Podocerus and some new Genera of 
Ampidpods, By the Eev. Thomas E, E. Stebbino, 
M.A., F.E.S., F.L.S., F.Z.S. 

In the family Podoceridse it may well be supposed that the 
genus Podocerus ought to maintain the position which it has 
so long held unquestioned. To rebut this presumption it is 
necessary to weigh carefully the words used by Leach when 
instituting in 1814 (or 1813] the two genera Podocerus and 
Jassa, In his well-knjwn article “ Crustaceology ” he 
combines these two in the second section of the family, his 
account commencing thus : — 

Superior antennse shorter than the under ones ; the 
last joint scarcely articulated. 

Genus XL Podoceuus. Eyes hemispherical and some- 
what pi eminent; four anterior ieet didactyle, anterior pair 
smallest w ith an elongate-subovate hand; second pair with 
an ovate hand, and the internal side nearly strait. 

1. Varieejatus, Body, legs, and antennas beautifully 
variegated with red. 

‘‘ Podocerus varie<jatu,% Leach’s MSS. 

“ Inhabits the rocky shores of Devon, walking about on 
fuci and corallines with its antennae as well as legs. 

Genus Xll. Jassa. Eyes not prominent; four anterior 
feet didactyle with ovate hands ; the anterior pair smallest ; 
the hand of the second pair with the internal edge furnished 
with teeth.” 

Then follows the account of Jassa pulchella, with two 
varieties, from Devonshire, and of Jassa pelagica from the 
Bell Eock in the Geiman Sea,” and a note that Cancer 
(iammarus falcaius of Montagu, Lin, Trans, vol. ix. tab. 5, 
fig. 2. seems referable to this genus.” 

From 1830 to the present time we have all with one 
consent accepted the view that Leach did not know what he 
was talking about, and most of us have believed that his two 
genera were one and the same. ISome authors have held 
that all the three species above mentioned were simply 
synonyms of Montagu’s /a The real fact is that they 

may without impropriety be taken as representatives of three 
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distinct genera, not one of them with any certainty falling 
as a synonym to Montagu’s species. 

The description of Podoce7*us variegatus above quoted from 
Leach is far from suiting the account which Milne-Eclwards 
appends to the name in his ^ Histoire naturellc dcs Orus- 
taces/ vol. iii. p. 63. He omits all mention of the hemi- 
spherical eyes, states that the second pair of hands have no 
teeth on the lower margin, and assigns a pretty strong median 
tooth to the hind margin of the last segment of the perason 
and the first of the pleon. There is in truth only one 
Amphipod known as inhabiting the rocky shores of Devon 
which reasonably answers to the various characters indicated 
by Leach. This is the species described and figured by 
Bate and Westwood British Sessile-eyed Crustacea,’ voL i. 
p. 481) as GyrtopMum DarwiniL It has the proper colouring 
and habits; the eyes tally with the description, and the 
gnathopods have a sufficient correspondence. It is true that 
the ovate hand of the second gnathopod in the male has two 
processes on the internal side, but these are so concealed 
among the long fringing set» that the general effect is that 
of a straight lower, inner, or hind margin. The under an- 
tennae are conspicuously longer than the upper, and it is 
interesting to notice that “the last joint” — the flagellum — 
which Leach describes as “ scarcely articulated,” is shown in 
Bate and Westwood’s figure of it as a single piece, though in 
the text they explain that it “ consists of one very long and 
one or two minute terminal articuli.” In regard to this 
species Bate and Westwood make, without seeing the bearing 
of it, the important observation that some specimens (mixed 
with those of the genus Podocerus) have long existed un- 
recognized in the collection of the British Museum, procured 
by Dr. Leach probably from the south coast of Devon.” 

In the ‘ Rbgne Animal de Cuvier,’ published after Cuvier’s 
death, without dates, and variously cited as 3*^ (5dit,, edit, 
illustr^e, or edit. Crochard, Milne-Edwards gives a represen- 
tation of Podocerus variegatus (pL Ixi. fig. 4), purporting to 
be drawn from Leach’s tj^pe in the British Museum. When 
one considers that the drawing must have been made some 
sixty years ago from a dried specimen more than twenty 
years old, minute accuracy is little to be expected. The 
two dorsal teeth, which Milne-Edwards, as above mentioned, 
describes in his later work, are doubtless due to an optical 
illusion with which every student of Amphipoda must now 
be familiar* In the so-called Cyi'tophium Darwinii the 
imbrication of the segments which gives rise to the illusion is 
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very strongly marked. In the text of the ^ Eegne Animal/ 
p. 179, Milne-Edwards, copying Latreille, 1829, characterizes 
the species simply by three words — A yeux saillans.’* As 
it happens they suffice, since the figure supplies a second 
stiiking feature in tlie greatly elongated terminal joint of the 
peduncle of the lower antennm. 

Cyriopliium Darwinii^ on Spence Bate’s own showing, 
ought to have been refeired to Dana’s other genus Plato- 
phium. Now, therefore, its identification with Podoceras 
variegatusj Leach, entails the cancelling of Pla^ophium, the 
vaiious species of which must be transferred to the far earlier 
Poclocerus* The list, in my opinion, comprises the following 
ten species : — a^idamanenbis (Gile«) ; h^asiliensin (Dana) ; 
chelonice^ Stebbing ; chelonophilus (Chevreux & de Giierne) ; 
cristatus (G. M. Thomson); Danre, Stebbing; Parwinii 
(Bate); inconspicuus^ Stebbing; Icevis (Hasw'ell); lohatus 
(Haswell) . 

If this view of Podocerus be accepted, as I think it must, 
the obvious and necessaiy consequence is that Jassa will be 
upheld as a distinct genus, with the species pulchella^ Leach, 
for its type. Whether the specific name jmlchella should be 
retained is a separate question. Leach, as already noticed, 
instituted a second species of Jassa under the name pelagica, 
and suggested that Montagu’s Gammarus falcatus might also 
belong to the genus. What Leach could not determine, later 
authors with more or less confidence, and with unanimity less 
rather than more, have settled for him. In the ^Rbgne 
Animal,’ pi. Ixi. fig. 2, Milne-Edwards claims to give a 
representation of Leach’s Jassa pelagicQy and in fig. 3 
undoubtedly does represent Leach’s Jassa puIoheUa. But in 
the text he refers both fig. 2 and fig. 3 to Jassa puloketla. 
Ihen, in the ‘ Hist. nat. des Crustacds,’ 18i0, he describes 
the species Oerapus pelagicus^ with Cancer falcatus^ Mon- 
tagu, and Jassa pelagioa^ Leach, in the synonymy, thus 
acknowledging but disregarding the priority o^fahatus. In 
this Guerin-M^neville had set the example in the ‘ Icono- 
giaphie du Ebgne Animal’ by roughly copying Montagu’s 
figure of Gammarus falcatus^ and, without the least apology 
or explanation, calling it Jassa pelagica^ Leach. . As Lord 
Nelson was fond of saying, Such things are.” Subse- 
quently the claims of falcatus were vindicated with so much 
vehemence that by some authors Leach^’s three species, varie- 
gatus^ pxdchelhsy and pelagicus^ have all been reduced to 
synonyms of it. But he must be a bold naturalist who will 
affirm that he knows for certain what Montagu’s species 
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really is. The finger of the second gnathopods, figured with 
a stiong tooth on the inner margin^ and thus corresponding to 
the desciiption “ fangs falciform, with one tooth/’ will not 
suit any of the synonyms. Moreover, Montagu says : — 
^^This curious and rare species inhabits the deep, amongst 
Sertularia^ and Algce^ and has only been taken by dredging 
at Tor-cross.” No one in South Devon needs to go dredging 
for Leach’s pulchellas. It is a common shore species. The 
possibility that Jalcatus is identical with Uerdmani^ Walker, 
and odontonyx^ Sars (see A. O. Walker, Ann. & Mag. Nat 
Hist. ser. 6, vol. xv. p. 472), is weakened by the fact that the 
S] ecimens desciibed by the later authors have a length less 
than half that recorded by Montagu, so that his species really 
remains, as it \\ as left by Leach, indeterminate. 

It has long been recognized, apparently on Norman’s 
initiative, that the form which Spence Bate had named Podo- 
cirrm pehgicus (Leach) was the female to the male form 
pulchellus. But by acute and diligent scrutiny of the 
specimens in the British Museum Mr. A. O. Walker has 
discovered that Leach’s species Jassa pelagica corresponds 
not with Bates’s female of pulehellus^ but with Rathke’s 
Podocerus capillaius* Around this latter form a curious 
mystification has gathered. In 1859 Bmzelius referred it to 
the genus Jussa of Leach, while to Podocerus he assigned two 
species, one of which belongs to Ischyrocerus of KrSyer and 
the other is a synonym of Jassa pulchella. Twelve years 
later Boeck erroneously identified Rathke’s capillatus with 
Podocerus variegatas^ Leach, but, instead of calling it by that 
name, he described it as Janassa variegata, at the same time 
making Leach’s pulchella and pelagica the synonyms of a 
species wdiich he called Podocerus falcatus^ Montagu, He 
regarded Jassa of Leach as a synonym of Podocerus^ and 
Jassa of Bruzelius as preoccupied by Munster in 1839 for the 
generic name of a fish, on these grounds introducing the name 
Janassa^ the very one which was, in fact, as Mr. Smith 
Woodwaad tells me, preoccupied by Munster in 1832 for a 
well-known extinct fish. For this genus, therefore, the name 
Farajassa is now proposed, to comprise the two species 
pelagica (Leach) and tristanensis^ Stebbing. 

For the species Podocerus cumhrensiSj Stebbing & Robert- 
son, a new genus — ilicf^ojassa — is proposed. It nearly 
resembles Jassa, but has the side-plates of the second to the 
fourth pahs much deeper than the rest, and the large fourth 
pair conspicuously emarginate behind for the small fifth ; the 
second antennae are but little stronger than the first, the outer 
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plates of the maxillipeds are but scantily armedy and, as in 
Ischyrocerus^ the first and second gnathopods of the female 
are but little unequal, though in the male the second ar 
much larger than the first and diflfer in shape as well as size' 
from those of the female. 

To the family Dulichiidae I add the genus Leipsuropus. 
This is like CyrtopMum^ Dana, except that the fifth segment 
of the pleon, though present, is devoid of appendages. 

The name, signifying an omission of a uropod, refers to 
the important generic character. The genus contains at 
present only the Australian species described by Professor 
Haswell as Cyrtophium parasiticum. 

In the Corophiidae a new genus is required for the Xew 
Zealand species described by Mr. Gr. M. Thomson as Coro- 
phium excavatum. The definition is as follows : — 

Body compressed, side-plates continuous. First antennse 
slender ; flagellum consisting of several joints, without 
accessory flagellum. Second antennse robust ; flagellum 
slight, of more than three joints. Mandibular palp three- 
jointed. First gnathopods as in Corophium, Second 
gnathopods nearly as in Corophium, but having the long 
process of the fourth joint fringed on its front or inner margin, 
while the fifth is fringed on its hind margin, the two joints 
therefore, though fitting together, having no look of coales- 
cence j the sixth joint with a small palm. Third perseopods 
the shortest, setose, strongly spined on the sixth joint. 
Fourth and fifth perseopods successively much longer, second 
joint of the third to the fifth pairs widely expanded. First 
uropods, and still more the second, stout, strongly spined ; 
third pair small, outer ramus nearly as long as the peduncle, 
inner oval, minute. Telson short, entire. 

For the species described by Professor Della Valle as 
Siphoncecetes iypicusy Kroyer, I propose the name 6'. Della- 
vaiki. 

As personally I am strongly opposed to preliminary notices 
and duplicate publication in natural history, it should be 
explained that these notes are not a freewill offering on ray 
part. They are submitted in compliance with the rules that 
govern contributors to ‘ Das Tierreich.’ In the general 
revision of the Amphipoda readjustments of classification, 
appearing in their proper sequence, can be explained with 
more brevity and understood with more ease than when they 
have to be presented in isolation and detachment. 
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XXXVIII. — Description of a new Osphromenoid Fish from 
the Congo. By G. A. Boulbnger, F.E.S. 

Anahas [Gtenopoma) fasciolata. 

Xo palatine teeth. Depth of body 2;^ to 2^ in total length, 
length of head SJ to 3|- times. Snout obtuse, a little shorter 
than the diameter of the eye, which is 4 times in length of 
bead ; interorbital space a little broader than diameter of eye ; 
maxillary extending hardly to below anterior border of eye 
3 or 4 spines above and 1 or 2 below opercular notch ; sub- 
opercle entire or indistinctly serrated ; four series of ctenoid 
scales between the orbit and the angle of the prasopercle. 
Dorsal XVI 8~9; last spine longest, half length of head; 
middle soft ray produced in a filament. Anal X 9-11. Dorsal 
and anal fins very narrowly separated from the caudal, which 
is rounded. Pectoral as long as head. Ventral produced into 
a filament, reaching fifth or sixth anal spine. Scales very 
finely striated, 27-28 | ; lat. 1. Pale brown, with 6 or 7 

wavy dai’ker vertical bars broader than the spaces between 
them ; dorsal and anal fins edged with blackish ; ventrals 
blackish. 

Total length 70 millim. 

Three specimens from ^ilonsemb^, Upper Congo. 

Presented to the British liuseum by the Rev. J. H. AVeeks. 

The discovery of this new species, together with that of 
A. nigropannosa at the same locality, raises to four the 
number of species known from the Congo. Otenopoma nigro- 
pannosum was described by Reichenow in 1875 (Sitzb. Ges. 
nat. Fr. Berl, p. 147J from specimens from the Loango Coast 
and the Gaboon; Gunther, in 1896 (Ann. & Mag. Nat. 
Hist. [6] xvii. p. 269), overlooking Relcheiiow’s description, 
renamed it G. gahonense. The four Congo species may be 
easily lecognized by means of the following key: — 

I. Caudal peduncle short hut very distinct, the space 
between the anal and caudal fins equalling at 
least the diameter of the eye; subopercle 
strongly serrated. 

Dorsal with 19 or 20 spines ; ventiul not reaching 
anal *, maxillary extending to below centre of eye . . A. nigropmuma^ 

Dorsal with 17 spines ; ventral extending far be- [Ileichen. 

yond origin of anal ; maxillary extending to below 
anterior fourth of eye A. comjica^ Blgr. 
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ll. No distinct caudal peduncle, the dorsal and anal 
fins nearlj reaching the caudal; subopercle 
entire or indistinctly serrated ; dorsal with 16 
or 17 spines. 

Ventral reaching far beyond origin of anal ; length 
of head much less than depth of body, 3 J to 3| in 
total length ; maxillary hardly extending to below 
anterior border of eye A,fasctolaiaj Bigr. 

Ventral extending to origin of anal; length of 
head equal to depth of body, 24 to 2§ in total 
length ; maxillar}" extending to below anterior fifth 
or anterior third of eye A, Weeksii\ Blgr. 

Anahas [Ctenopoma) Petherici^ Gthr., does not occur in the 
livers flowing into the Atlantic. Specimens from the Gaboon 
have recently been referred to it by Giintlier; but I find on 
careful examination that they really belong to A, (0,) Kings- 
legce^ Gthr., which differs from the White Nile species in the 
absence of spines on the scales behind the eye. The depth 
of the body is 2^ to 2^ in the total length (2f to 3 in 
A, Pethei'ici), and the anal spines number more frequently 
9 than 10. 

Ct, microlepidotum^ Gthr., is identical with Sandelia 
Bainsii, Casteln. I have not yet been able to ascertain 
which specific name has priority. 

The genera Ctenopoma^ Spirobranchus^ and Sandelia 
cannot be upheld. The types of all three have the air- 
bladder bifid behind and prolonged into the caudal region, as 
in Anahas^ and the palatine teeth may be absent in specimens 
otherwise referable to Ctenopoma, 


XXXIX . — Description of Two new Butterflies collected by 
Major E, M, Woodward in Nandi^ Equatoriod Africa, 
By Emily Mary Shaepe. 

Family NTymphalidae, 

Neptis Woodwardi, sp. n. 

Allied to N, incongruaj Butler (P. Z. S. 1896, p. 112, 
pi. vi. fig. 2), from Nyasaland. 

This species differs from the allied form in the absence of 
light spots on the inner margin of the primaries, and no 
spots are visible at the end of the discoidal cell, so that the 
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’whole of the basal half of the wing is uniform brown. The 
band on the secondaries which crosses the centre of the wing 
from the costa to the inner margin is ochraceous and 
slightly broader than in N. incongrua^ which has this band 
W’hite. 

Underside. General colour pale brown, the nervules and a 
patch near the discoidal cell of the primaries darker brown. 
Secondaries pale brown, the nervules and hind marginal 
border slightly darker, with a very distinct and dark brown 
patch well pronounced towards the apex. The light markings 
on the upperside of both wings are very distinctly reproduced 
below. 

Expanse 2T inches. 

Hab. Nandi, Uganda Protectorate, 13th March, 1898 

[E. J/. TF.). 


Family Acrseidse. 

Planema nandensis^ sp. n. 

Allied to P* flava^ Dewitz, but altogether smaller. The 
blacj^h band on the primaries which crosses from the dis- 
coidal celt unites with the hind margin, and is distinctly 
narrower than in P.j/Zam, as are also the brown apical and 
hind marginal borders. Secondaries entirely ochre-yellow, 
the brownish liyid margin being very much narrower as 
compared with that of the allied form. 

Underside. The dark brown borders of the uppi?| surface 
are reproduced on tlie underside by a mere represeniffion of 
dusky browi?, but the cross-band on the primaries at the end 
of the discoidal cell is equally strongly marked as on the 
upper surface, though there is no connexion with the hind 
marginal border. The secondaries have a cluster of nine 
minute spots near the base, the centradr area of the wings 
being ochre-yellow, with the nervules and marginal border 
dusky brown. 

Expanse 1*7 inch. 

Eab. Nandi, Uganda Protectorate, 16th March. 1898 
{E. 2L TF.). 

This species is doubtless nearly allied to Acrcea disjuncta of 
Mr. Grose-Smith (Nov. ZooL v. p, 351, 1898), but riiere are 
many points of difference, which will be readily seen on com- 
paring his description with the one given above. 
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XL . — On some Tertiary Foraminifera from Borneo collected 
by Professor Molengraoff and the late Mr* A* H* Everett^ 
and their Gomparison loiih similar Forms fi'om Sumatra, 
By R. Bullen Newton, F.Gr.S., and Righaud Holland. 

[Pl^tea IX. & X.] 


Contents. 

IjSTTRODUCTION. 

(1) Previous Work on tlie Tertiary Foraminifera of borueo 

(2) Tjj^e late ]Mr. A. TT. Everett’s Specimens. 

(3) Professor Molen^raafE's Specimens. 

(4) Age of tlie Specimens. 

Deschiption of the FoB4MIOTFEBA. 

(A) Nummulites: ^ 

(1 & ^2) ^NummuUtesjavanvs^ Verbeek. Forms B and A. 
(3) DjokdjohartcBy Martin. 

(B) Orbitoides: 

(4) OrUtoides {Lepidocyclind) Verheehi, sp n. 

(5) ( ) sximatretisis, Brady. 

(6) (piscoeifclina) siellata^ d’Arcbiac. 

(7) Other Orbitoides. 

(0) Linderina: 

(8) Linderina^ sp. indet. 

(D) Cydoclypeus ; 

(9) Cyoloclypem ?, sp. indet. 

(E) i^ther Foraminifera : 

(10) MilioUna^ Spirolocitlina P, Planispirinay &c. 


" Introduction. 

• 

(I) Previous Work on the Tertiary Foraminifera of Borneo* 
— The presence of a Numnmlitic formation in Borneo appears 
to have been first recognized by Dr. Scliwaner in 1844 during 
his explorations in the southern part of the country (Riam 
Kiwa district), although the fact was not published until 
1857 several years after his death. 

G. de Grootf next refers to the same rocks as containing 

* Anon., "De Steenkolen in het rijk van Bandjennasbin,” Tijdach. 
NederL-lndie, 1857, voL li. pp. 129-156 (from papers left by Dr Schwaner, 
written about 1844). 

i " Ztdd- en Oosterafdeeling van Borneo/’ Nat. Tijdsch, Noderl -Tndie, 
1857, vol. xiv. pp. 40-49. 

Ann* & Maq* N* Eist. Scr. 7. Voh iii. 


18 
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Nummnlltes ; but it was reserved for P. van Dijk * in 1858 
to first determine the forms and to identify them as of 
Suessonien ” age, the species being as follows: — Nummu-- 
Una depressa^ Orb., N, hnticuJarisy Bronn, N, mamilla^ 
Honinghaus, and iV", polygyrata^ Deshayes. 

A further reference to these Nummulites was made by 
C. de Groot f in a letter to Sir Roderick Murchison during 
1863, a list of species being given which corresponded 
exactly with van Dijk’s of 1858. 

To Dr. E. D. M. Veibeek f we are, however, indebted for 
the eailiest publislied figures and descriptions of Bornean 
Foramimfera, issued in 1871. His specimens were obtained, 
also fiom the southeni part of the island, at Eiara Kiwa, 
Pengaron, &c., and W’ere determined as Nummulites pengaron-- 
ensis (sp. n.), N, suh-Brongniarti (sp. n.), iV. iiaritzensis, 
Archiac, and A. striata^ Orb,, var. f (var. nov.), Orlitoides 
discus^ Riitiineyer, (9. Pratti^ Michelin, 0. papyracea^ Or- 
bigny, 0. Fortisi^ Archiac, &c., all of which were referred to 
the Eocene period. 

^ In 1878 Dr. K. von Pritsch § made a further study of a 
similar series of forms from Southern Borneo, and described 
them as occurring in the Orbitoidenschichten division of the 
Eocene beds, under the following names : — Nummulites 
jBrow^wfarffjYerbeek, Orhitoidespajyyracea^ Boub^e, 0, ephip- 
ptum^^ Bchloth., 0. omphalus^ sp. n. ?, and 0. deciptenSy 
sp. n, ? 

In 1882 Prof. K. Martin || identified Orhifoides dispansa 
and ISummulina in the Teweli district and near Martapura 
(S. Borneo) as of probably Eocene age ; but such forms as 
CychclypeuSy Botahay Glohigerinay OrhiioideSy Textulariaj 
end Amphisiegina, which came from Tungang, on the River 
Barito, of South Borneo, he regarded as Miocene. Dr. T. 
Posewita ^ next referred to the Foramiuifera found near 


^^Orer der 'VV aarde van eenige Nedeilansch-Indisclie Kolensoorten,’^ 
^at. Tijdscii. Nederl-Indie, 185b, toI. it. pp. 139-158. 

X Miaeialogy and Geology* of Borneo and the adiacent 

Islands,” Quart. Journ. Geol. Soc. lbG3, \ol. six. p. 515. 

t ‘‘Die Nummuliten des Bomeo-KaUvSteines,” Keues Jalrbuch, 1871, 
pp. 1-14, pis. 7 § ** De Nuinmulieten uit den Eoceenen Kalksteen van 
^meo, JaOTb.Mijn. Ned O.-lndie, 1874, vol.ii. pp. 183-101, plate 
(s=repnnt of the 16^1 paper). ^ 

§ ‘•EinweEocaneForamiuiferen von Borneo,” PalseonliigrapWca, 1878. 
Suppl.vol.ju.pp. 139-143, pis. xviii.,xix. o r i . 

11 “ Neue Fundpunkte von Tertiar-Gesteinen im Indischen ArcHnel : 
j Korthals, Macklot, Muller und rW 

wardt, bamml. geol. Reichs-Museums Leiden, 1882, pp. 132-147 

“GedogiMEe Nottzen aus Central-Bomeo (Das Tertiare HiigeUand 
bei Teweh),^Nat. Tijdach. Nederi.-Indie, 1884, vol. xliii. pp. 169-175 
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Teweh (Central Borneo) as being similar to those described by 
Verbeek from the Pengaron district. 

Mr. A. V. Jennings in 1888, contributed an interesting 
account of the Orbitoides composing the Silungen and Batu 
Gading limestones of Northern Borneo, from material sup- 
plied him by Mr. H. T. Burls, F.G.S, identifying the 
following forms : — 

Orhitoides {Discocyolind) pajpyraeea^ Boub^e. 

( ) applanata^ Giirnbel. 

J J. de C. Sowerbj. 

( ) dispansaj J 

{Asterocyclina) steLlata^ Giinbel. 

The author particularly notes the absence of Nummulites 
in these limestones, and regards the species enumerated as 
indicative of a later date than Eocene. 

A valuable report was issued by Dr. M. von Hantken f in 
1889 on an examination of some rocks from Batu-Bangka, 
South Borneo, in which the following specimens, referred to 
an Upper Eocene age, were identified : — 

Orhitoides dispansa^ Sby., 0, papyracea^ Boubee, Hetero^ 
stegina (like) reticulata^ Rutimeyer, Nummulites (rare), 
talia^ Olobigerina^ Bolivina^ Pulvinulina^ Olavulina cyliri’^ 
dricay Hantken, = (7. rudislosta, sp. n., Gaudryina Beussiy 
Hantken, Ghilostomella cylindroidesj Reuss, MarginuUna 
subhuJlatay Hantken, Cassidulina globosuy Hantken, Globige-- 
rina bulloideSy Orb., (?. triloba^ Reuss, PseudotruncatuUaa 
Dutempleiy Orb., P. propinquay Reuss, Plecaniuniy &c. 

Dr. J. W. Retgers J, in 1895, records the occurrence of 
Foraminifera [Nummulites and Orbitoides) in difierent lime- 
stones obtained from localities on the east coast of Borneo, 
but without reference to their geological age. 

(2) The late Air. A. H. Everetts Specimens. — The late 
Mr. A. H. Everett §, a few years since, presented to the 

• Note on the Orbitoidal Limestone of North Borneo,” Geological 
Magazine, 1888, pp. 630-532, pi. xiv. 

t Included in l)r. T. PoeewLtz^s ‘ Borneo,’ 1889, pp, 383, 384 (published 
in Berlin) ; see also English translation of this work by P. H. Hatch, 
1892, p, 491. 

X Mikroskopiscbe Beschrijving van Geateenten afkomstig van de 
Oostkust van Borneo,” Jaarb. Miju. Nederl. Oost-Indie, 1895, vol. xxiv. 
pp. 78-98. 

§ Mr, Everett died in London on the 18th of June, 1898, after spending 
the greater part of his life in Borneo. He was clever naturalist and 
collector, having identified himself with the avifauna of the country 
besides becoming an authority on its geology in connexion with mineral 
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Britisli Mnsenra a series of limestone specimens whicli he 
collected in various parts of Borneo daring a long residence 
in that island, with a request that the organisms contained, in 
them might be examined, so that a satisfactory conclusion 
might be arrived at respecting their probable geological age. 
It was found on examination that these specimens were 
divisible into two distinct groups — one Mesozoic, the other 
Tertiary, The former series, already referred to by one of 
us^' in a published communication, included limestones 
obtained from localities in the western end of the Sarawak 
province on or near the river of the same name, which were 
largely composed of coral, bryozoan and sponge structures, 
and regarded as belonging to the Middle Oolite division of 
the Jurassic system. 

The Tertiary limestones, containing the Foraminifera now 
about to be described, were collected in two widely distant 
regions of Borneo, some being found in the Malinam River 
(a tributary of the River Baram), which flows between the 
limestone-mountains of Molu and Barib, near the boundary of 
the Brunei and Sarawak divisions of the country ; whilst the 
remainder were obtained from Gomanton Hill, in the Kina- 
batangan district, north-east of the island, a locality much 
celebrated for some rich guano-deposits which are worked 
there. 

From their occurrence in a river-bed the Malinam-River 
limestones are naturally rounded and waterworn ; when cut 
and polished, or if their external surfaces are merely wetted, 
they are found to contain numerous Foraminifera, as well as 
calcareous algm [Lithothamnium) &c. 

In these limestones we have determined the following 
specimens : — 

NummulitesjavanuSj Verbcek. Forms A and B ; 

Orlifoides {Lepidocyclind) Verheehi^ sp. n. ; 

( ) sumatrensis^ Brady; 

{Discocyclina) stellata^ Arciiiac ; 

and other Discocyclines, Oydoclypeus, and many Milioliiie 
and Rotaline forms. 

— ' ■ — U -I...... 

distribution and the origin of the limestone-caves. On these subjects he 
contributed several papers to the scientific journals. His loss will be 
greatly felt by all those interested in the natural history of Borneo. 

♦ R, B, Newton, "On a Jurassic Lamellibranch and some other asso- 
ciated h'obsila firom the Sarawak River limestones of Borneo ; witli a 
Sketch of the Mesozoic Fauna of that Island,” OeoL Mag, 1897, pp. 

415. 
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The Gomanton-Hill rock is a cream-coloured limestone, 
much less crystalline than that from the Malinara River, and 
containing a small percentage of phosphate (information 
kindly given us by Mr. G. T. Prior, of the British Museum). 
So far as our examination has gone, we have observed no 
Nummulites in this limestone, its structure yielding OrUtoides 
{Lepidocycliaa) sumatrensis^ Brady, Linderina^ sp., together 
with numerous forms of Miliolines and Rotalines. 

(3) Professor Molengraaff^s Specimens. — Professor Molen- 
graaff’s specimens were obtained during his expedition to 
Central Borneo in the years 1893 and 1894, of which a 
geographical notice * and a preliminary geological report f 
have already been published. 

In his account of the fossils, however, Dr. Krause excludes 
all consideration of the Radiolaria and Nummulites, specially 
stating that the former were under description by Dr. G. J. 
Hinde and the latter by Professor Schlumberger (see p. 170 
of Krause’s paper). 

When Professor Molengraaff visited the British Museum in 
the spring of 1897 he requested one of the present writers to 
undertake an examination of his Bornean Foraminifera, men- 
tioning at the time that they had been placed before Professor 
Schlumberger, of Paris, who had been obliged to return them 
unidentified on account of their very imperfect preservation* 
The specimens and microscopical preparations were therefore 
duly forwarded to the British Museum from the Laboratory of 
Mineralogy at Amsterdam J, an examination of which proved 
the presence of Nummulites DjoJcdjohartoe^ K. Martin, a species 
common to the Oligocene rocks of Sumatra and Java, 
occurring in boulder no. 985 ; Discocyclina^ a subgenus of 
Orhitoides ; and possibly Amphistegina. 

The MolengraaflF material is in the form of boulders mostly 
composed of a coarse quartz conglomerate, although the largest 
(nos. 984 and 986, in two pieces) is of somewhat different 
structure, being more of the nature of a grey felspathic grit, 
with intercalated lustrous black patches of a carbonaceous 
substance. Throughout this mass foraminifera! remains are 

* G. A. F. Molengraaii*, " Die Niederlandisclie Expedition nach Zentrd- 
Borneo in den Jahren 1893 u. 1894,” Petermarm’s ‘ Mittbeilongen/ 1895, 
vol. xli. p. 201. 

t P, G. Krause, ‘^UebeT Tertiare, Cretaceiache und Mtere Ablager- 
nngen aus West-Bomeo,” Samml. geol. Reichs-Mus. Leiden, 1897, vol v. 
ser, 1, p. 169. 

X This was elfected through the kindness of Mrs. Molengraaff, her 
husband having started for Pretoria to take up his new fbsition of State- 
Geologist to the South African Republic. 
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fairly abundant, being rather more easily discernible near the 
outer suiface, where they occur as reddisli-brown casts, con- 
siderably decomposed. Two microscopical sections have been 
made from boulder no, 984, which is a matiix of black colour 
and crowded with Nummulites. None of the other boulders 
having been fractured, we are unable to say anything 
respecting their internal characters. 

All the boulders were obtained from the liver-beds of 
Embalau, Tekelan, and Sajang, offshoots of the great Kapuas 
River in its uppermost regions, being numbered as follows 
under a group termed Series L : — 

No. P82, River Telrelan. 

983. River Embalau (right bank), ^ kilom. below R. Sajang. 

984 River Embalau. 

984 I 

II®- 1 River Tekelan. 

987 ;) 

The distinguishing numbers on the microscopical sections 
are : — 

V. 1648 & T. 16n0, made from Boulder no. 984. 

V. 1644, V. 1645, V. 1640, and V. 1047, made from Boulder no. 980. 

(4) Age of the Specimens. — ^In determining the geological 
horizons of the specimens described in this paper we have 
been mainly guided by the carefully worked out results of the 
Javan Foraminifera as set foith in Verbeek and Fennenia’s 
important monograph entitled ^Description g^ologique de 
Java et Madoura.’ The authors mentioned have limited 
Orbitoides to two subgenera instead of five as originally 
proposed^ by Giimbel, viz. DiscocycUna and Lepidocyclina^ 
characteristic of different parts of the Tertiary system. As we 
show later on, Messrs. Verbeek and Fennema hold that 
Discocyciinay having simple rectangular chambers in the 
median plane, as found in the Indian Archipelago, belongs 
entirely to^ Eocene and Oligocene rocks; whereas Lepido- 
cyclinuy with rounded chambers, never occurs in this area iu 
older deposits than Miocene, and apparently becomes extinct 
during Bliocene times. Similarly with regard to the Nuinmu- 
lites we can recognize an Eocene and Oligocene age respec- 
tively for Numvmlites javanus and N. DjokdjohartoSy species 
found both in Borneo and Java. 

The foregoing considerations would lead us to conclude 
that the Malinam-River pebbles may be referred to two 
periods — (1) an Eocene, determined by the presence of 
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Nummulites javanus and Orhitoides {Discocycliaa) stellata] 
and (2) a Miocene or Pliocene, characterized by Orhitoides 
{LepidocycUna) Verbeehi and 0. (Z.) sumatreusis. 

Again, the Gomantou-IIill limestone would appear to 
represent a M iocene or Pliocene age, on account of its struc- 
ture exhibiting forms o£ Orhitoides {Lepidooyolind) suma-^ 
trensis] and, lastly, the MolengraafF” boulders from West- 
central Borneo, in which we have identified Namnulites 
DjokdjokartcB and Orhitoides [Discocyclina) , may be regarded 
as belonging to the Oligocene formation. 

Tertiary Foraminifera are widely distributed over the 
islands of the Indo-Pacific area; and although our knowledge 
is more complete concerning those forms found in Sumatra, 
Java, and Borneo, we are not without evidence of their 
occurrence in Timor Celebes the Philippines f, and east- 
wards to New Guinea J. Moreover at Christmas Island, some 
200 miles south of Java, Mr. C. W. Andrews § has recently 
discovered limestones containing Orhitoides and other Forami- 
nifera underlying a comparatively recent coral- formation. 
These limestones, when properly investigated, will add anew 
interest to the geology of this region. 

Before concluding this introductory portion of our work, 
some acknowledgments are due to those friends who have 
assisted us in the preparation of this paper. To Mr. H. W. 
Burrows we are greatly indebted for the careful micro- 
photographs he has produced of our slides, the negatives of 
which he has generously allowed us to use for our illustrations 
on the present occasion ; we have also to thank Mr. Burrows 
for his otherwise kindly help and interest shown us during 
our examination of the Bornean rocks. We wish to tender 
our thanks to Dr. Harmer for the loan of that portion of 
Brady’s type material from Sumatra which is preserved in the 
Univei'sity Museum of Zoology at Cambridge, the remainder 
being in the British Museum at South Kensington. Our 


* K. Martin, Palseontologische Ergehuisse von Tiefbohrungen auf 
Java, nebst allgemeineren Studien fiber das Tertiar von Java, Timor, 
und einiger anderer Inseln,” Samml. geol. Heicbs-Mus. Leiden, 18S7, 
vol. iii. no. 15, p. 310 (Timor), p. 302 (Celebes). 

t F. vou Richtbofen, “ Ueber das Vorkommen von Nummulitenforma- 
tion auf Japan und den Philippmen,” Zeitschr. deutsch. geol. Ges. 1802, 
vol. xiv. p. 357. 

J K, Martin, ^^Eine Tertimrformation von Neu-Guinea und benacb- 
barten Inseln,’^ Samml. feeoL Reiubs-Mus. Leiden, 1881, vol. i. no. 2, 


72. 


Journal' for January 1899; see also Geol. Mag. 1899, Jan miry, no. 415, 


p. 25. 
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thanks are also due to Professor Molengraafi* for granting us 
the privilege of studying hLs interesting specimens from West- 
central Borneo. Finally we may state that our studies of 
the “ Everett ” limestones have been greatly facilitated by 
the excellent microscopic sections prepared for us^ by 
Mr. Richard Hall, the assistant-formatore of the British 
Museum at South Kensington. 


Description of the Foraminifera. 

(A) Nummulites. 

1. Nummulites javanuSj Verbeek, form B. 

(PL IX. figs. 1, 2, 3.) 

Nurmriidites javanus, vars. A (sohensis)^ B, 0, D, Verbeok, Voor- 
loopig Bericbt over Nummuiieteii, Orbitoiden en Alveoliuen van 
Java&c./^ Nat. Tijdscbr. v. NederL-Indie, 1891, vol. li. pp. 105, 106, 
figs. 1, 2, 3; E. D. M. Verbeek and E. Fennema, Desc. g^ol. Java 
et Madoura, 1896, voL i. pi. iii, figs. 45-57, pi. iv. figs. 58-68, pi. v. 
figs. 69-73, and pi. vii. fiig. 94, vol. ii. p. 1143 et seq. 

Shell lenticular ; edge somewhat obtuse ; one surface more 
convex than the other ; sometimes the shell in vertical section 
appears plano-convex or even concavo-convex ; the majority 
of the vertical sections show a slight sigmoidal curvature ; 
surface probably smooth, but none of our specimens have 
been obtained free from the matrix. The columns,” however, 
do not pass up through the vertical section sufficiently strongly 
to produce tubercles upon the surface, though there might be 
slight external markings. The filets cloisonnaires,” or 
alar prolongations of the septa, are subreticulate, and are well 
shown in horizontal section in PL IX. fig. 3. This figure is 
strictly comparable with figs. 67 and 68 in plate iv. of Ver- ^ 
beek’s work mentioned above ; and it will be seen from our 
figure that “ les piliers sont grenus en coupe,” as Verbeek 
describes them in his Javan specimens. 

The mean dimensions of the Boniean specimens are 
20 millim. in diameter by 4 millim. in thickness ; but in all, 
or nearly all these specimens, the actual size must have been 
somewhat greater, because the extenial surface of the shells 
has sufiered more or less corrosion in the process of fossiliza- 
tion. There are about 26 turns of the spiral in a radius of 
10*5 millim. and 16 chambers in ^ turn at a radius of 5 millim. 
The coiling is, however, irregular. The chambers differ con- 
siderably in size even in the same convolution, though not to 
the extent apparently shown in PL IX, fig. 2. That figure 
is deceptive, as all thin sections of Nummulites cut on the 
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horizontal plane must be, because no strictly horizontal plane 
will exactly pass through the middle of every chamber in the 
median section. The central chamber is invisible. 

These large Nummulites are undoubtedly identical with 
one or other of the four varieties of N. javanus described by 
Dr. Verbeek, and the species is closely related to the well- 
known N, Icevigata of Europe. Dr. Verbeek may be cited in 
support of this view as to the affinities of the species. He 
describes as N. laevigata one of his Javan Nummulites, and 
goes on to say [py, ciL p. 1152) ; — La seule difference entre 
celte espbce et la N. laevigata d’Europe (notamment telle que 
Carpenter la d&rit et la reprdsente dans le Quart, Journ. of 
the Geol. goc. vol. Vi. 1850, pL iii. fig. 2, car la description 
et les figures de cette espece par d’Archiac ne sont pas toujours 
exactes), c’est I’aspect plus ponctu^ de la surface et le nombre 
un pen plus considerable des tours de spire pour une m^me 
rayon. . . . Notre espece a aussi beaucoup d’analogie avec 
le N.javanus vur. S, tant pour le nombre des tours de spire 
que pour celui des loges, de sorte quHl faut peuf~$tre la con^- 
sidSrer comma une 6' variiti de noire N. javanus ti cloisons 
moins arquies et h piliers plus iipaisP 

The figure by Caipenter to which Dr. Verbeek refers above 
is that of a N, lavigata from the Bracklesham Beds in Sussex, 
wdiich differs very considerably from the typical N. Icevigata 
of the Paris Basin and Belgium — differs, in fact, as widely as 
otlier Nummulites which have been ranked as separate 
species- N. javanus departs from the typical N. Icevigata in 
a somewhat opposite direction, but hardly perhaps more 
widely. That the Bornean specimens are very close allies 
of N. Icevigata is further shown by their association with a 
form having a large initial chamber and bearing a strong 
, resemblance to N. Lamarckiy the European companion of 
N. Icevigata^ 

This association of Nummulites, first indicated by 
Messrs. Parker and Jones (Ann. & Mag. Nat. Hist. ser. 3, 
vol. viii. 1861, p. 233), is a veiy well-known phenomenon. 
Every student of these fascinating organisms is aware that 
Nummulites almost always, if not invariably, occur in pairs 
of so-called species.” One of the members of the couple is 
geneially larger than its fellow, and has always a very minute 
or even invisible initial chamber, while the other member, 
which never attains a large size, is distinguished by the 
possession of a comparatively large initial chamber. Each 
member of such a couple has been looked upon as a distinct 
species, and has been named accordingly. The propriety of 
the distinction has been questioned by several authors, but 
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the general view of writers on Nuramulites has been that ex- 
pressed by the diverse nomenclature. Of late years, however, 
considerable attention has been given to the study of the 
initial and immediately succeeding chambers of the shells of 
the Foraminifera, and notably by MM. Schluniberger, 
Munier-Chalmas, and Van den Broeck. Mr. J. J. Lister, too, 
has closely studied the life-history of Polystomella^ a genus 
nearly allied to Nummuliies, The result of the researches of 
these and other observers * is to show that many species of 
Foraminifera are dimorphic, and it seems to be probable, in 
the light of Mr. Lister’s observations, that the coupled forms 
of Nummulites represent alternate generations of one species. 
In any case it seems to be desirable that the nomenclature 
should express relationship between the companion forms, 
and it appears that there is more advantage, in the present 
state of our knowledge, in considering paired forms as 
varieties of one species than as specifically distinct. We 
therefore, following the rule of M. Schlumberger as regards 
other Foraminifera, designate this large form with minute 
initial chamber JT, javanits, form B, and the smaller com- 
panion with large initial chamber N.jamnus^ form A. 

2. Nummulites jamnus^ Verbeek, form A. 

(PL IX. figs. 4 & 5,) 

KtmimiditeB hagueleyuis^ Yerbeek (pars), Nat. Tifdscb, Nederl.-Iiidie, 
1891, vol. li. p 107 ; Description g^ologique de Java et Madoura, 
18U6, vol. i. pi. iii. fig. 75, pi. vi. figs. 81-85, vol. ii. p. 1148. 

Shell lenticular ; regularly swollen at the centre ) edge 
obtuse ; surface probably smooth ; filets cloisonuaires ” 
subreticulate. The mean dimensions of our specimens are 
3*2 millim. in width by 1*8 millim. in thickness, but these 
measurements are probably rather less than the actual for 
the reason given in the description of the form B. The 
number of convolutions is usually 4 or 5. We have not 
found in our preparations any good horizontal sections, but 
we have enough to show that the size and irregular shape of 
the initial chamber, the generally semilunar shape of the first 
succeeding chamber, the dimensions of the chambers in the 
spire, and the closing- in of the later convolutions constitute a 

* Bull. Soc, Gdol. Prance, s4r. S, vol. viii. 1880, p, 300; Comptea 
Kendus, vol. xcvi. 1883, pp. 862-866 and pp. 1698-1001 ; Ann. & Mag. 
Nat. Hist. ser. 3, vol. xi. 1883, pp. 340, 341 ; BuU.des Stances de la Soc. 
roy. MalacoL de Belgique, 1893, tom. xxviii. ; Phil. Trans, vol. 186, 1805, 
pp. 401-463; Proc. Oamb. Philosophical Soc. 1897, vol. ix. part 6, 
pp, 236-240. See also T. E, Jones, Ann. & Mag. Nat. Hist, 1894, ser. 6, 
▼oLxiv.pp. 401-407. ’ 
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strong resemblance to the. characters of iV. Lamarcki, the 
European companion of N, Icevigata. JSf. javanus^ form A, 
differs from N, Lamarchi chiefly in its fewer convolutions 
and its rather more robust habit of growth. 

Here and there in the same slides with N.javanuSj form A, 
we have met with vertical sections of rather smaller Nummu- 
lites less robustly built than their companions and with the 
initial chambers measuring *12 millim. in width. We are 
inclined to think that these Nummulites are variants of 
N,java7ius, form A, corresponding to the variety of N. La-* 
marcki figured by d^Archiac and Haime in pi. iv. fig. 16 of 
their monograph. 

Occurrence, N.javanus (both forms) occurs in our material 
only in two pebbles from the bed of the River ilalinam. In 
one pebble particularly it occurs in great profusion. 

3. Nummidites Djokdjokartce^ K. Martin (sp.). 

Nummulites Lamarchi^ R. D. M. Yerbeek, Tertiarformation von 
Sumatra,’^ Pala&ontographica, 1880, Suppl. 3, Lief. 8, Theil 1, p. 23 

^(non Arcliiac and Haime). 

Kummulina Djokdjokartc^f K, Martin, Tertiar-Verstemerungen voni 
oistliclien Java,” Samml. geol. Reichs-Mus. Leiden, 1831, no. 2, 
p. 110, pi. V. figs. 9~11. 

Fimmulites Jogjakerti?^ R. D. M. Yerbeek, Yoorloopig Bericbt oyer 
Nummulieten, Orbitoiden en Alveolinen van Java, &c.,” Nat. 
Tijdscbr. v. Nederl. -Indie, 1891, vol. li. pp. 116, 117, tigs. 1~3 on 
plate. 

Kummulites Joguiakartts, R. T). M. Yerbeek and R. Fennema, Descrip- 
tion g^ologique Java et Madoura, 1896, vol, i. pi. viii. figs. 114^1iy, 
vol. ii. p. 1152. 

To this species we refer certain specimens which occur in 
the material collected by Prof. Molengraaff. This material, as 



Nwntmdites JD/okcIJokartae, K, Martin (sp.). 

(Magnified 12 times.) 

already stated, consists of small boulders and a few micro- 
scopic sections cut from two of them. On chipping one of 
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the boulders (no. 984) specimens of N* DjohdjoharicB in a 
very decayed condition are here and there met with. The 
specimen figured measured 3*5 millim. in width and the 
central chamber measured *28 millim. The number of convo- 
lutions was 4 or 4^, and the number of chambers in the spire 
was about 64. The thickness of the specimen (judging from 
the cast in the matrix) appears to have been from 1 to 2 millim. 

Prof. Molengraaff’s slides contain various more or less 
obscure sections of Nummulites. Some of them are possibly 
referable to this species, others possibly belong to an alter- 
nate form of the same or to distinct species ; but they do not 
happen to be cut so as to enable us to deteimine their characters. 
One of these indeterminate sections is shown in PL IX. fig. 6. 

Occurrence. Prof. Molengraaflf’s mateiial was obtained from 
the beds of the Rivers Embalau and Tekelan. 

(B) Oebitoides. 

In the Appendix to the valuable work on the Geology of 
Java and JUadoura already referred to Dr. Veibeek gives a 
very interesting chapter on the Orbitoides met with. He 
reviews much of the work of other writeis upon the genus, 
and expresses himself in favour of reducing Glimbel’s * five 
subgenera to two — that is to say, he would uniit Discocyclina^ 
EJiipidocyclina^ ATciinocyclina^ and AsterocycUna under the 
subgenus Discocyclina^ comprising all Orbitoides having 
rectangular chambers in the median plane ; and for the second 
subgenus he would retain Gumh^BLepidocyclina^ comprising 
the Orbitoides with rounded chambers in the median plane. 
We quite agree in this arrangement. It appeal's to us that 
the division into subgenera on the basis of the characters of 
the chambers of the median plane is likely to give satisfactory 
results, while divisions based on the external form or orna- 
mentation of the shells, such as “ RMpidocycUnay^ AJctino^ 
cyclina^'^ and AsterocyclinaP must lead to confusion. We 
say this particularly because in the study of our Bornean 
material we have come across flagmen ts which, while they 
are not sufSciently perfect for description, give us good ground 
for expecting that specimens will presently be met with 
having the external form of Giimbel’s AsterocycUna^ for 
instance, coupled with the lozenge-shaped or spatuliform 
median chambers which are characteristic of Lepidocyclma, 

We think it not improbable that the 0. {Asterocyclina) 
siellaia figured by Vaughan Jennings in his paper on the 

♦ Beitr^e zur ForamiBiferen-Fauiia der uoxdalpinen Eocaagebilde,” 
Abhandi. k. Bayer. Akad. Wise. Classe ii. Band x. (1808). 
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Orbitoidal Limestone of North Borneo (GeoL Mag, dec. iii, 
vol. V. 1888, pi. xiv. fig. 7) may belong to the Lepidocycline 
rather than the Discocycline group. 

^ Dr. Verbeek ventures to put forth an important generaliza- 
tion based on his study of the Orbitoides of Java and the 
neighbouring lands- He writes : — Dans toutes les couches, 
caract^ris^es comme eochnes par la presence de numinulites 
et d’alyeolines, il existe de nombreuses discocyclines (y compris 
des rhipido-, des actino- et des astdro-cy dines) , mais pas uiie 
seule lepidocycline. Par centre, dans les milliers de plaques 
microscopiques de roches de Java et de Sumatra, qui d’apres 
leurs mollusques doivent appartenir au teiTain tertiaire supS* 
rieur^ je n’ai rencontrd que des lepidocy dines et jamais je n’j 
ai observe une seule discocycline.’’ [Op* ciL p. 1164.) 

So far as our observations go they tend to confirm this 
generalization of Dr. Verbeek. In the sections cut from the 
pebbles taken from the bed of the River Malinam we find 
associated with Numraulites a few vertical sections of 
Orbitoides. We have not been able to discover in our slides 
any sections showing the chambers of the median plane, but 
the general appearance of the sections leads us to look upon 
the Orbitoides as Discocyclines rather than Lepidocyclines. 
On the other hand, in our sections containing undoubted 
Lepidocyclines we find no trace of Discocyclines, and Nuramu- 
lites are altogether absent, though we have met with one or 
two rather obscure sections of Amphistegina* 

4. Orbitoides [Lepidocyclina) Verbeehiy sp. n. 

(PI. IX. figs. 7-11; PL X. fig. 1.) 

Orbitoides pa'pyracea, Brady, Geol. Mag. 1875, pi. xiv. fig. 1, p. 635 
(non Bonb^e). 

Lepidocyclina species g and A:, Verbeek and Fennema, Descr. g^ol. de 
Java et Madoura, 1896, vol. i. pL xi. figs, 173-175, 177-180, vol. ii. 
p. 3178. 

In the volume of the ^ Geological Magazine ’ referred to 
above the late Dr. Brady described and figured certain 
Orbitoides and other Foraminifera from Sumatra. The 
specimens were supplied by Dr. Verbeek, and they are now 
preserved partly in the British Museum (Nat. Hist.) and 
partly in the University Museum of Zoology at Cambridge. 
Certain of the Orbitoides were referred bjr Dr. Brady to 
0* papyracea^ Boubee, and were so figured in the plate xiv. 
illustrating his paper. 0. papyracea^ Boubee, however, 
belongs to Glimbel’s subgenus Discocyclina^ having the 
chambers of the median plane rectangular; but Brady’s 
Sumatran specimens have the chambers of the median plane 
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losange,” as Dr. Verbeek has already pointed out merely 
from an examination of fig. 1 c in Brady’s plate ; and they 
are therefore properly to be referred to the subgenus Lepido- 
cycUna^^ which is characterized by the possession of non- 
rectangular chambers in the median plane. 

In order to clear up as far as may be the proper relation- 
ships of Brady’s species we have carefully examined the 
numerous free specimens, now in the British Museum, which 
Dr, Brady had before him when writing his paper ; and by 
the kindness of Dr. Harmer^ of the University Museum of 
Zoology at Cambridge, we have been enabled thoroughly to 
examine the actual figured and other prepared specimens 
used by Brady to illustrate his paper. 

We have no hesitation in saying that Brady’s Sumatran 
specimens are identical with a species which occurs frequently 
in our slides cut from one of the pebbles taken from the bed 
of the River Malinara ; and we agree with Dr. Verbeek that 
they are identical also with the species g and h figured in 
plate xi. of his work already several times referred to. 

So far as we can see the specimens fall under no species 
already described — and here we are in agreement with 
Dr, Verbeek— and we therefore describe it as a new species 
under the designation Orhiioides {Lepidocyclina) Verbeehi. 
As the Sumatran specimens which we have been able to 
study are perfect, numerous, and quite free from matrix, we 
have preferred to figure for the most part preparations of 
those rather than our Bornean sections. Fig. 9 of PI. IX., 
however, is from one of our slides. 

Characters. The species is dimorphic — that is to say, some 
individuals have the initial chamber large, while in others it 
is very small, practically invisible. They are distinguished 
here as form A and form B respectively. 

Form A. — Shell discoidal, regularly swollen at the centre; 
surface smooth and devoid of ornament ; edge very slightly 
thickened and rounded ; initial chamber large and apparently 
always succeeded by a chamber still larger and partly em- 
bracing the first; chambers of the median plane lozenge- 
shaped, the chamber-walls^ being slightly curved ; chambei*a 
above and below the median plane irregular in shape, but 
somewhat regularly disposed. External dimensions of shell 
5to6millim. in width by PS to 2 millim. in thickness; 
inside dimensions of the two central chambers taken together 
about *5 millim. in width by -25 millim. in depth ; chambers 
of median plane very minute; long axis of lozenge about 
•09 millim. 

The external appearance of a typical specimen is well 
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shown in fig. 1 of PI. X. Fig. 7 of PI. IX. shows the 
vertical section and fig. 8 the chambers of the median plane ; 
while a horizontal section cutting the chambers above the 
median plane is given in fig. 10. 

Form B. — Shell discoidal, regularly swollen at the centre; 
surface smooth and devoid of ornament ; edge thin and more 
extended than in form A ; initial chamber invisible ; some 
specimens appear to show a spiral arrangement of the first 
few chambers ; chambers of the median plane lozenge-shaped 
and similar in appearance and dimensions to the corresponding 
chambers of form A ; chambers above and below the median 
plane also similar to those of form A. External dimensions of 
the shell 10 to 12 millim. in width bj about 2 millim. in 
thickness ; some individuals may considerably exceed in size 
the width here given^ because the thin edge of the specimens 
we have examined is generally more or less broken. The 
chambers of the median plane of form B are shown in PI. IX. 
fig. 11. 

Occurrence. The specimens of 0. {LepidocycUna) Fer- 
leeki in the British lluseum and in the University Museum 
of Zoology at Cambridge were collected by Dr, Yerbeek in 
Sumatra. Dr. Verbeek’s species g ” came from the “ Marne 
prbs d’Hilihoia, ile de Nias, c6te occidentale de Sumatra”; 
the species h ” was obtained from the Calcaire de Boukit 
Ngareh ou Pouangang, ^ Batoumendioulour, hauts plateaux 
de Padang, c6te occidentale de Sumatra.” Our Bornean 
specimens are from pebbles found in the bed of the River 
Malinam. 

5. Orhitoides {LepidocycUna) sumatrensis^ Brady. 

(PI. X, figs. 7-12.) 

Orhitoides sumatrenshj Brady, Geol. Maj<. 1875, p. 530, pi. xiv. fig. 8 ; 
and Jaarb. Mijn. Ned. Ooste-Indie, 1878, toL vii. pt. 2, pi. ii. fig. 8, 
p. 165. 

This species was first described by Brady in the paper on 
the Sumatran Foraminifera published in tlie Geol, Mag. as 
above. We reproduce here the material part of Brady’s 
note ; — There are still some two or three little fossils 
pertaining to the genus Orhitoides. They are subglobular or 
only slightly compressed, 3 millim, in diameter and about 
2’5 millim, in thickness. The exterior is rough and granular. 
Ijaid horizontally, there is an irregular partial extension of 
the periphery, which seems to suggest an abortive disc. It 
is within the bounds of possibility that these specimens may 
be the central thick portions of some form like the more 
umbonate varieties of 0 . dispansa^ but the interior structure 
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does not lend itself to this supposition. The general arrange- 
ment of the chamberlets is shown in fig, 3 c, which^ is drawn 
from a horizontal section near, but not at, the median plane, 
A transverse section shows the median disc, which does not 
appear to be quite uniformly central in its position, exceed- 
ingly thin in the middle, thickening rapidly towards the 
circumference, rounded at the margin, and having somewhat 
the contour in section of an hourglass drawn out a little at 
the ends. The primordial chamber, as far as can be made 
out, is veiy small,” 

In our PL X. figs. 7 and 8 we figure again the specimens 
illustrated by Brady in the ‘ Geological Magazine.’ Brady’s 
figm’es were drawn by A. Hollick, ours are from photographs 
of the actual specimens, and simply demonstrate the accuracy 
of the original drawings. In fig, 10 we give Brady’s prepara- 
tion (not before figured) on which he appears to have based 
his description of the titinsverse section of the shell. It is 
clear that this figure does not represent a vertical section, but 
one taken at a considerable angle with the vertical. 

An example of sumatrensis in the British Museum 
(Nat. Hist.) collection has been ground down in order to 
discover the true characters of the chambers of the median 
plane (PL X, fig, 9), In thus operating upon this specimen 
we were able to note the appearance of the horizontal sections 
at various stages and also sections at slight angles with the 
horizontal. We have thus been enabled to recognize that 
numerous orbitoid sections in our slides cut from the lime- 
stone of Gomanton Hill and from one of the pebbles from 
the bed of the River Malinam are to be properly referred to 
this species ; and we venture to give the characters of the 
species as follows : — 

Characters. Shell subglobular \ about 3 millira, in width 
by 1*5 to 2*5 millim, in thickness; exterior rough and 
granularf median edge produced to form a narrow keel ; 
median chambers variable in size and shape, but always 
rounded or spatuliform.” Chambers above and below the 
median plane have the shape of shallow cylinders and are 
remarkably constant in size and regular in arrangement ; 
chamber- walls finely perforate. The initial chamber of the 
British ^ Museum specimen was megalospheric ” (about 
•5 millim. in diameter); the Cambridge specimen (PL X. 
fig- 10) is possibly, as Brady supposed, “ microspheric.” 
If so, we have both form A and form B of the species. 

The general external appearance of the shell is shown in 
PL X, fig, 7, photographed from Brady’s figured specimen. 
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Fig. 8 is photographed from Brady’s horizontal section cut 
^^near, but not at, the median plane.” It and fig. 10 sho\v 
well the cylindrical shape of the chamberlets and the perforate 
chamber- walls. Fig. 6 shovvs the shape of the chambers of 
the median plane, and figs. 1 and 3 (from our Bornean 
material) give vertical sections of the shell. 

Occurrence. Brady’s specimens were collected by Dr. Ver- 
beek from the marl-rock of Nias Island, west coast of Sumatra. 
Our specimens are from the Gomanton-Hill limestone and 
from pebbles taken from the bed of the River ilalinam. 


6. Orbitoides (^Dhco'^i/cliua) steUata (d’Archiac), 

(PL*X. % 2.) 

Calcarina? stellata, d^^rcliiac, "Bese. Foss. Couches Nummulines en- 
virons Bayonne,” Mem. 3oc. Geol. France, 1810, ser. 2, yol. ii. pt. 1, 
pi. fig. 1, p. 199. 

Orhitoides Aster ocydind) stellata, Giiinbel, Beitr. Foram. nordalpinen 
Eocangehilde,” Abhandl. k. Bayer. Akad. Wiss. 1868, Classe ii. 
Band x. p. 713, pL ii. fig. 115, pL iy. figs. 4-7. 

To this species probably belongs the specimen figured in 
PI. X. fig. 2. We have some hesitation in naming the 
specimen at all, and do so only because of its association in 
our slides with Ffummalites jamnus owdi because we find that, 
so far as our stu ly of the Sumatran and Bornean material 
goes, Dr. Verbeek’s generalization as to the non-occurrence of 
Lepidocycline Orhitoides in association with Nuramulites 
appears to hold good. 

Occurrence, la a pebble from the bed of the River 
Malinam. 


7. Other Orhitoides. 

(PI. X. figs. 3 & 4.) 

In our slides cut from pebbles of the River Maiinam in 
which Nuramulites occur there are a considerable number of 
sections (more or less vertical) of Orhitoides. They probably 
belong to the subgenus Discocyclina^ and possibly include 
O, [JOiscocyclina) papyracea^ Boubee, and 0. {DiscocycJma) 
dispansa^ Sowerby. One of the vertical sections we figure in 
PL X. fig. 3. 

In the material collected by Prof. Molengraaff one section, 
probably of a Discocycline, has been met with \ this we 
figure in PI. X. fig. 4. 


Ann. J; Mag. N. Kist. Ser. 7. Voh iii. 
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(C) Likdebina^. 

8. Linderina^ sp* indet. (PL X. fig. 6.) 

In onr slides cut from tlie Gomanton-Hill limestone nume- 
lous sections of specimens of this interesting genus occuiv 
but there are not a sufficient number of good sections to 
enable us to refer them specifically. 

The characters of the genns^ as given by M, Schlum- 
berger, are as follows : — 

“ Plasmostracum discoidal sur^paisai an centre, compost 
d’un seul rang de nombreuses petites loges dispos^es circu- 
lairement antour. d^une loge centrale et dans un m&tne plan. 
Les parois de chaque serie de loges se prolongent vers le 
milieu an-dessus des ioges d^jS, formdes. Cette enveloppe 
ealcaire est traversfe par de fortes perforations qui pdnetrent 
directement jusqu’aux loges internes.’^ 

One species only is known, namely L. hrugesi^ Schlum- 
berger, which comes from the Dpper Eocene of Bruges 
(Gironde), 


(D) Cycloclypbus. 

9, Cgeloelypeus’iy sp. indet. (PL X. fig. 5.) 

The remarkable specimen figured as above is probably to 
be referred to this genus. It occurs in one of the pebbles 
from the bed of the River Malinam associated with Nummu^ 
lifesjavanusj forms A and B. The actual shell was probably 
at least twice the width of the fragment preserved, and pre- 
sumably had the shape of a thin disk with a central swelling 
and two or more concentric thickened bands. The published 
figure which appears to have the closest resemblance to it is 
that of Cychclgpeus annulaius^ llartin (Tertlarsch. Java> 
1879-80, p. 157, pL xxviii. fig. 1). 

(E) Other Foraminifera. 

10. MilioUna^ Spirolocultna ?, Flaniapirma^ &c. 

Our slides cut from the pebbles of the Malinam River and 
from the Gomanton-Hill limestone contain numberless sections 
of other Foraminifera belonging to the genera Miliolinay 

♦ C. Scblmnberger, “ Note stir les Genres TnUina et Linderimp Bull. 
Soc. G6oI. France, 1893, s4r, 3, toL xxi pL iil figs. 7-9, p. 120. 
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Spirohculinai^ Plamspirina^ and to the subfamily Rotalinse; 
but we have not thought it worth while to attempt to refer 
such to particular species,” since we have nothing but 
sections cut in more or less indeterminate directions, 

EXPLANATION OF THE PLATES. 

Plate IX, 

^umtmlites javamis, Yerbeek. Form B. 

Fig, 1. Vertical section, x 3. (B. !M.) 

Fig. 2. Horizontal section, x 10. (B, Y[.) 

Fig, 3. Filets cloisonnaires,*' x 10. (B. ^.) 

yummidifes javatim. Form A, 

Fig, 4, Vertical section, X 15. (B. M.) 

Fig, 6, Ditto, X 10. (B, M.) 

Kunimulites, sp, indet. 

Fig, 6. Vertical secrion, X 12, (M.) 

'Orhitoides (Lepidoeyellna) Ter^eekij sp, n. Form A, 

Fig, 7, Vertical section, X 13. (C.) 

JElg, 8. Horizontal section on median plane, X 20. (B. M.) 

Fig, 9. Ditto, X 30, (B. M.) 

Ftg, 10. Horizontal section above mediaa plane, X 13, (0.) 

Orhitoides {Lepidocgelina) Verbeeki Form B. 

Fig, 11, Horizontal section on median plane, X 2$, (B. M.) 

Plate X. 

Orhitoides {Lepidocyriina) Veiheehu Form A, 

Fig, 1, Exterior, X 9. (0.) 

Orhitmdes {Discoegclma) sieUatay d’Archiac. 

Fig, 2, Section approximately horizontal and above median plane, 
X 20. (B. M.) 

Orhitoides (Biscocgclma)^ spp. indet. 

Fig, 3. Vertical section, X 12. (B. M.) 

Fig, 4, Ditto, X 25. (M,) 

Cgdoelypeits ?, sp. indet. 

Fig, 6. Section, X 11. (B. M.) 

lAnderindy sp. indet. 

Fig, 6, Vertical section, X 30. (B. M.) 
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Orhitoides {Lepidocyclind) sumatrenm^ Brady. 

Tig. 7. Exterior, X 9. (C.) 

Tig. 8. Horizontal wsection above median plane, X 30. (0.) 

Tig, 9. Cb ambers of median plane, X 60. (B. M.) 

Tig. 30. Oblique section, X 36. (C.) 

Tig. 11. Vertical section, X 16. (B. M.) 

Tig, 12. Ditto, X 25. (B. M.) 

Kote . — The capital letters -within brackets have the following significa- 
tion: — 

B. British Museum collection. 

M.“ Professor Molengraaffs collection. 

0.s= Cambridge Museum of Zoology collection. 


XLI . — The Outcome of a South-Sea Voyage 
By L. A. Borradaile. 

Dr. Arthur Willey was engaged on a voyage of research 
in the South Seas from 1895 to 1897. Since his return his 
valuable material has been in the hands of specialists, and 
the results of their labours are to be embodied in a work at 
present appearing in parts from the Cambridge University 
Press. The first two of these parts are now before us. 

It is quite clear that, however valuable be the papers by 
other contributors, the explorer’s own communications will 
foim llie prominent feature of the series. 

This is amply evident in the first number, in which by far 
the most important article is the opening one by Dr. Willey 
on a new species and subgenus of Peripatus fwm New 
Britain. In accordance with the territorial nomenclature 
adopted for many species cf the genus, the new form is to be 
called Peripatus {Paraperipatus) novce-hritanmce. The male 
of tills creature has 22 pairs of legs and the female, which is 
larger and more numerous, has 24. There are three spinous 
pads on each leg, and the generative opening is placed imme- 
diately behind the last pair, Receptaciila seminis are present 
in the female, but there are no recepfacula ovorum. The 
eggs are small and without yolk. The accessory glands of 
the male open to the exterior through a median bulbus imme- 
diately above the anus. The ductus ejaculatorius is median 
and shoit, and spermafophores are not formed. 

♦ * Zoological Results, based on material from jfsew Britain, New 
Guinea, Loyalty Islands, and elsewhere, cuilected dniing the Years 1895. 
1^, and 1897.* By Arthur V^'illey, B.Sc. JLond,, Hon. M.A. Cantab.^ 
Balfour Student of the TJuiversity of Cambridge. Parts 1, and II. Cam- 
hiidtre : at the Universitv Press/ 3898. 



265 


of a South- Sea Voyage, 

Of the several interesting points arising in the course of 
the anatomical description the first occurs in the paragraphs 
on the female generative organs. The ovarial wall is thin 
and differs in structure from that of the oviduct, showing in 
this point a resemblance to the Cape and Australasian species 
and differing from the Neotropical. The eggs are follicular. 
Immediately on leaving the ovary the oviduct is of a structure 
different from that which it assumes during the rest of its 
length, and this first portion of the oviduct is called by 
Dr, Willey the infundibulum,” and likened to the funnel of 
a nephridium. The ovary itself is compared with the end- 
sac. Unfortunately there are no observations on the develop- 
ment of these organs. 

The male generative organs, however, present features of 
even greater interest than the female. The vasa deferentia 
are symmetrical and pass to the exterior by a median ductus 
ejaculatorius which is hardly larger than the vagina of the 
female. Tliis arrangement is precisely that supposed by 
Moseley to have been the original condition of the parts in 
question. The arrangement of the accessory glands is 
different from that presented by either of the other suh- 
genera — in fact, each section of the genus lias these organs in 
a condition quite different from that found in any of the 
others. Dr. W illey suggests that they are capable of throwing 
light on the Malpighian tubules of insects. 

But the crow niiig peculiarity of the New-Britain Peripatua 
lies in the structure of its embrj'os. Of these a fairly complete 
series was available for examination, owdng to the fact that 
each fertilized female contains a number of young of various 
ages. In the following short account of their development it 
will be best to use the author’s own words where this is 
possible. In the early stages “ the embryonic area proper is 
confined to a thickened tract at the posterior- ventral side of a 
large oval vesicle. The rest of the wall of the vesicle is 
composed of embryonic ectoderm and endoderm, which take 
no immediate part in the formation of the embryo. Physio- 
logically it cm responds exactly with the peripheral epiblast 
and hypoblast of a mammalian blastodermic vesicle. As in 
the latter, it is the ectoderm which is chiefly concerned in the 
absorption of nutriment for the use of the embryo, as evidenced 
by the vacuolar character of the cells.” In a later stage the 
vesicle comes to project behind as well as in front of the 
embryo* 

By the appearance of a deepening transverse groove in the 
embryonic area the embryo proper becomes U-shaped. In 
the course of subsequent growth it becomes spirally coiled. 
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The anterior region of the embryo is practically a punctum 
fixum, and the contortion of the embryo in a later stage is 
almost entirely due to the growth which is taking place at 
the primitive streak — the latter being at the hind end. 

The endoderm has a chequered history. In one of the 
earlier stages many endoderm-cells forsake their epitlielial 
position and become converted into wandering trophocytes.’^ 
Subsequently the endoderm reconstitutes itself and forms a 
fairly compact epitlielial layer containing numerous eosino- 
phile granules of varying sizes.” Later on still this endoderm 
again breaks up. In young individuals the brightly 
staining globules have entirely disappeared. The endoderm 
does not form an epithelial layer, but consists of cells lying 
loosely and freely in the gastral cavity, like the trophocytes 
in the embryo.” A reconstitution of the endoderm after 
this second histolysis has not been observed. It is suggested 
that histolysis of the endoderm is a periodically recurring 
phenomenon in Peripatua. 

As to the general bearings of this history, the resemblance 
of the embryo in the earlier stages to that of an insect before 
the infolding, and of the trophic vesicle, “ when the embryo is 
flexed and the trophic organ covers its ventral surface as with 
a cap,” to the amnion of an insect is duly pointed out in the 
present paper, and has since been the subject of an article in 
the ^ Quarterly Journal of Microscopical Science.’ But there 
is another resemblance, even more interesting if less obvious 
than that just referred to, on which Dr. Willey is at present 
silent. 

The discovery of a new method of development in Peripatus 
naturally suggests speculation as to whether the embryo is in 
any way comparable with the trochosphere larva of Annelids. 
Ifow the embryo in question is a vesicular creature, with a 
greatly swollen preorai region, a ventral mouth-site, and two 
ventio- lateral bands of mesoderm (hindward these two bands 
become one), starting at the hind end in the neighbourhood 
of the future anus, and thence proliferating. The adult form 
is reached by the elongation of the hinder part of the body 
concurrently with the formation of new segments at the hind 
end and the reduction of the antero-dorsal vesicular region. 
In all these points our embryo resembles a trochosphere. 
The absence of the ciliated rings would, of course, be expected 
in view of the loss of the free life. No serious difficulty is 
presented by the absence of a blastoccel, this condition being 
already known in various Polychsetes [Psygmohranolius &c.) 
and in the Earthworms. The embryos of the latter group, 
under the influence of altered conditions of nutrition, show a 
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curious analogy with that of our Peripatus^ although the 
nutritive conditions in the present case have been altered in a 
somewhat different direction, and the ectoderm is required to 
be absorptive, and not merely retaining as in the earthworms. 
Indeed, it seems scarcely extravagant to hope that renevved 
investigation may reveal traces of some structure comparable 
to the trochosphere head-kidney. Further details will in any 
case be awaited with interest. 

So much for the resemblance of the new Peripatus embryo 
to the trochosphere. It must at the same time be confessed 
that the presence of a primitive streak points to the proba- 
bility that the original free larva of Peripatus^ postulated by 
Kennel and Willey, was not in all respects a typical trocho- 
sphere. But it seems not unlikely that this very feature may 
lead to the most valuable results when the whole question is 
fully discussed. 

The other articles in Part I. are one by Dr. Paul 
Mayer on a new Caprellid, to which he has given the name 
of Metaprotella sandalensis^ and which is interesting on 
account of its habitat, Caprellids being rare in the tropics ; 
one by Mr, G. A. Boulenger on the rare sea-snake 
annulatus (Krefft) ; two by Mr, E. I. Pocock on the Arach- 
nids and Myriapods respectively; and one by Dr. David 
Sharp on the Phasmidse, with notes on the eggs. The intro- 
duction to the latter article contains some very interesting 
remarks on the eggs of Phasmidae and other subjects relating 
to the same family. 

With the exception of a valuable little paper by Mr. J. 
Stanley Gardiner on the postembryonic development of the 
Fungid coral CyclosenSj which he finds to closely resemble 
that of Fungia^ the whole of the second part is given up to 
systematic accounts of the collections of various groups of 
animals. It includes a paper on the Milleporidae by Pro- 
fessor Hickson, containing some interesting remarks on 
retractile nematocysts in that group; and reports ou the 
Holothurians by Mr. F. P. Bedford, on the other Echino- 
derms by Prof. Jeffrey Bell, on Sipunculids by ilr. A. E. 
Shipley, on Solitary Corals by Mr. J. Stanley Gardiner, on 
Earthworms by Mr. F. E. Beddard, and on Gorgonacea by 
Miss L L. Hiles. 

For the rest, the style in which this publication is produced 
is above praise. The type is large and clear, and set in fair 
wide margins ; the plates are excellent, and accompanied, 
where this is needed, by full and clear explanations. A good 
setting for good work. 
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BIBLIOaEAPHICAL NOTICE. 

Catalogue of the Lejpvlopiera PhalcBncB in the British Museum. 
Volume I. (pp. xxi & 559) and Plates (i.-xvii.). Catalogue of 
the Syntomidse in the Collection of the British Museum. By 
Sir Geokge F. HA^lpson, Bart. London : printed by order of 
tbe Tiustees. 1898. Svo. 

The Trustees of the British Museum are to be congrahilated on 
their boldness in resolving to attempt a monumental work in ento- 
mology, on the Moths of the world — a group which, though very 
incompletely known or collected at present, probably numbers at 
least tive or six times as many species as the whole of the Birds, 
the Museum Catalogue of which has just been completed in twenty- 
seven thick octavo volumes, exclusive of Supplement and Index, 
The Bird Catalogue is the work of eleven different authors, and 
the effort to describe a far larger group may well be beyond the 
powers of one entomologibt ; but Sir George Hampson is a young 
and energetic man, and, what is of even far greater importance, it 
is evident that he has very wisely been given a perfectly free hand, 
and every encouragement by the authorities of the Museum, Con- 
sequently he commences his arduous task under the most favourable 
auspices, and great things be expected of him. 

The plan of the work is similar in the main to the author’s useful 
^ Moths of India/ from which many of the illustrations, especially 
those in the Introduction, are copied ; hut in one respect we notice 
a change for the better. The author is well known to be what is 
called, in entomological slang, “ a lumper ; and in some cases 
many nominal species are sunk under one. In the present work an 
attempt has been made to show which names are regarded as abso- 
lute synonyms, and which represent actual variations of greater or 
less importance j and although we think this should have been done 
more fully, yet this feature marks a decided improvement on the 
‘ Moths of India/ in which very few indications of this kind were 
given. 

The Introduction to the present work commences with general 
information respecting Lepidoptera ; and it is very convenient in a 
work of this kind to have careful diagrams of such features as wing- 
neuration always available tor ready reference. We should almost 
be inclined to recommend that saeh diagrams should be reproduced 
in each volume. 

Then follow remarks on the phylogeny of Lepidoptera, illustrated 
by tables, but expressed, as is frequently the case with writers who 
attempt to trace out schemes of evolution, which must, after aU, bo 
largely tentative and conjectural, in rather too dogmatic a manner 
for our taste. 

In Geographical Distribution the author admits four principal 
zones, ’nz . : — Northeim Temperate, the Tropical Zone of the Old 
World, the Neotropical, and, finally, the Australian Eegion. 
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A brief sketch is then given of the general scheme of the work, 
followed by a key to the families of Lepidoptera. of which the 
author now admits 62, 7 of which include butterflies ; and these, 
though placed at the head of the table, are numbered from 33 to 39, 
their place being thus indicated between the Castniadse and the 
Euschcmonidse, an arrangement which will probably not be accepted 
by all entomologists. As the plan of the work is to begin with the 
most highly oiganized families and to work downwards, the present 
volume is devoted to the S}ntomid8e, which the author now places 
as Pam. 1. This group was formerly regarded as a section of the 
Zygasnider, between the true Zygsenidas and the Arotiadae, which 
here foim Pam. 2 ; but the Z 3 ’goenidse are now removed to a great 
distance, standing as Pam. 41. Then follow general observations 
on the Stnlomidse, a key to the genera, and a table showing their 
comparative affinities, and then the author plunges ia medlas res. 

Before speaking of the work itself we may mention that it is 
introduced by a conventional preface by Sir 'WilHam Flower, followed 
by a Systematic Index, the value of which would, however, we think, 
have been much increased for purposes of ready reference if the 
names of the authors had been appended to the species and genera, 
an improvement which we hope to see adopted in future volumes. 
There is also a general Alphabetical Index at tbe end of the book. 

1184 species are desciited in the present volume, including many 
which are not in the Biitish Museum, but of which authentic 
specimens have been examined by the author. It has wisely been 
decided, however, that no new species are to be described in the 
work, except those of which the British Museum actually possesses 
the types. 

The descriptions are short, hut will probably be sufficient for the 
identification of the species, especially as a large number are figured. 
We may, however, express a hope that too great uniformity of plan 
may not lead to too mechanical a method of work— an error into 
which all naturalists are liable to fall when they are required to 
describe a large number of species. 

As the identification of species is one of the principal objects in a 
work of this description, it wonld be unfair to expect that much 
space could be given to metamorphoses or other detailed information. 

a faiily complete account of individual species would really 
imply, entomologists will soon have an opportunity of learning from 
Mr. TutPs forthcoming work on the British Zygaeniase — ^though 
even Mr, Tutt, so far as we know, deals chiefiy, if not exclusively, 
only with synonymy, external characters and variation, range, habits, 
loedities, metamorphoses, and food. A series of volumes would be 
required to contain all tbe attainable information relating to almost 
any single species of animal or plant, as every naturalist must be 
well aware. 

The determination of species is much facilitated in the present 
work by elaborate tables, which are specially useful in the case of 
the larger genera, and by the numerous illustrations. Each genus, 

Ann* Maa* N* Hist* Ser, 7. Vol* iii. 20 
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and each of the more important sections of a genus at least, are 
illustrated in the text, while all species that have not been satis- 
factorily figured elsewhere, are, as far as possible, to be represented 
on the coloured plates. These are issued and sold separately — a 
great advantage for working entomologists, who frequently require 
more than one copy of a work of this description ; and it would be 
too much to expect them to buy a duplicate set of coloured plates 
too. We regret that both the plain and coloured figures represent 
one side of the insect only ; but this inartistic method was abso- 
lutely unavoidable without a very large (and, for scientific purposes, 
unnecessary) additional outlay of both space and money. 

We hope Sir George Hampson may live to bring out many 
more volumes similar to the book now before us. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

November 9th, 1808.— W. Whitaker, B.A., F.R.S., 
President, in the Chair. 

The following communication was read : — 

* On the Radioiaria in the Devonian Rocks of New South Wales.' 
By G, J. Hinde, Ph.D., F.ll.S., F.G.S. 

Hand-specimens of the various radiolarian rocks discovered by 
^Messrs. David and Pittman in New South Wales were forwarded 
to the Author, and from them numerous microscopic sections wore 
prepared. In the chert and jasper rocks of the Jenolan, Bingara, 
and Tam worth districts, the radioiaria wore for the most part in 
the condition of casts filled with chalcedonic silica and without 
structure, so that their geneiic characters could not be determined. 
Also in the claystones, the radioiaria were but poorly shown in 
sections, though the structure could bo seen in specimens weathered 
out naturally on the surface of tlie rock. But in the siliceous 
limestones and in the volcanic tuffs the radioiaria were emboddod in, 
and infiltrated with calcito, and by careful etching of thin sections 
of the rock, the lime was eliminated and the organisms were shown 
very distinctly. The rock then appeared as a confused mass of 
entire and fragmentary radioiaria and minute debris of their spines 
and latticed tests. The silica of these forms is for tho most part 
still in its colloid condition ; in some, however, it has been replaced 
by a dark mineral. 

Fifty-four species belonging to 29 genera have been determined 
and figured ; all the epecies and four genera are regarded as new ; 
excepting a few primitive types of NasseDaria, the forms belong to 
the Spumellaria. The large majority may be included in the 
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JSphseroidea and Prunoidea with medullary tests and radial spines. 
They do not show any near relationship to the radiolaria described 
from Devonian rocks in Europe, but in some features they resemble 
the radiolarian faunas of Ordovician age in the South of Scotland, 
Cornwall, and Cabricres, Languedoc. 

No other fossils beyond a few simple sponge-spicules and, on two 
or three horizons, some fragmentary impressions of Lepidodendroti 
mistmle, have been found in association with the radiolaria. 

These New South Wales radiolarian deposits are by far the most 
extensive of any hitherto known, and they are remarkable not only 
for their great thickness but also for the manner in which the 
radiolaria are preserved in the limestones, tuffs, and elaystones. 


November 23rd, 1893. — W. Whitaker, B.A., F.E.S., 
President, in the Chair. 

The following communication was read : — 

* On the Eemains of Amia from Oligoeene Strata in the Isle 
of Wight.^ By E. T. Newton, Esq., P.E.S., E.Gf.S. 

The specimens described in this communication were found by 
Mr. Clement Reid in the Bembridge Marls of Hamstead, and by 
Mr. Golenutt in the Bembridge Beds and in the Osborne Series of 
King’s Qua}’, near Eyde. After a reference to species described in 
America and referred to the genera Amia, F/vtamia, Ef/pamia, and 
Pappichthys, the Author proceeds to the description of the specimens 
in question, referring them all to the genus Amia, Tne specimens 
include the following hones : — vertebrae, maxillae with the supple- 
mentary bones, premaxillae, bones of the skull, dentary bones, 
a parasphenoid, a clavicle, scales, and teeth. They are referred 
to two new species of the genus Amia, The paper concludes with 
a table of aU the species hitherto recorded from America and 
Europe. 


December 21st, 1S9S. — ^W. Whitaker, B.A., P.E.S., 
President, in the Chair. 

The following communication was read : — 

* On a liEegalosauroid Jaw from Ehiutic Beds near Bridgend. 
Glamorganshire.’ By E. T. Newton, Es(}., P.E.S. , P.U.S. (Com- 
municated by permission of the Director-General of H.M, Geological 
Survey.) 

The specimen which forms the subject of the present communi- 
cation was obtained by Mr. John David of Porthoawl, from a mason, 
and it has been presented to the Museum of Practical Geology. It 
was derived from beds low down in the Ehoctic Series, which may 
eventually have to be included in the upper part ot the Keuper. 
The lamellibranchs on the same slab appear to be PuUastra areiiicol i 
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and possibly ^Iijoplwna. The specimen has been compared 'with 
reptilian jaws in the Uritish Museum : it consists of a mould 
of the dentar'v bone with several teeth in place. The impression 
of the whole of the inner surface, and of tlie anterior half of the 
outer surface, is preserved. The front half of the inner surface 
of the jaw is like that of Megcilosaunts^ except in size. Many 
of the teeth are seen in various stages of projection from their 
sockets, and the points of two suceessional teeth may also be seen, 
and thus the mode of succesbiou of the teeth may be clearly under- 
stood. The specimen does not admit of exact comparison "with 
]!^letjaluavius^ and it is named as a new species of Zttnclodon — 
a gfuup in uhieh the Author is also inclined to place some forms 
descril ed under the names of Palo'Osaiir'iis^ CJcuJyodon, Avalonia^ 
and Pkrodon, 


MISCELLANEOUS. 

Lichtenstein^ $ ‘ Catalogm rerum mtaralium! 

To the Editors of the ^Annals ond Magazine of Natural History.^ 

GEXixiaiEx, — ^Lichtenstein’s ‘Catalogus/ 1793-96 (3 parts), is so 
rare tlmt only two copies are known to exist, one in the British 
Museum and one in the University of Kiel. Mr. DuCane Godman 
reprinted part 1 (Mammalia and Birds) for the Villughby Society 
in 18S2, but he did not then know the name of the owner of the 
collection catalogued. In working through the Banksian Tracts I 
have come across ‘ Catalogus Musei Zoologici ditissizni Hamburg!, d. 
16 Majus, 1797, Scetio Tertia continens Insecta/ The close simi- 
larity of the title and of the printing of the tract, and the fact that 
the specific names were familiar, recalled to my memory the ‘ Cata- 
logus rerum.^ On comparing the two I found them identical, 
except that in the 1797 tract many species that appeared in the 
‘Catalogus remm’ were missing. Tho 1797 tract was therefore 
obviously by Lichtenstein, and a reference to Hagen (Bibl. Entom. 

p. 477 ) showed that he had seen part 3 of the ‘ Catalogus 
rerum, ^ but catalogued it under its subtitle, and so lost its identity. 
Furthermore, Hagen notes that it was a catalogue of the “ Museum 
Holthuisen (^. Engeimann, Bibl. Hist. Nat. 1846, p. 488). It 
therefore appears that the 1797 Catalogue was a reprint of the 
‘ Catalogus rerum ^ with the “sold" items struck out, and that the 
original sale of the Museum Holthuisen being in part a failure, the 
collection was again put up for sale in the following year. 

C. Davies Sheebokit 
(‘ Index animaiium ’). 
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XLIL— Z)escr^]p^^^??^s of new Batrachians in the ColleGtion 
of the British Museum {Natural Ristory) • By Gr. A. 
Boulenoer, F.R.S. 

[Plates XI. & XII.] 

Rana larutensis. (Pi. XI, figs. 1, 1 a*) 

Vomerine teeth in two very small groups just behind the 
level of the choanse. Head as long as bi’oad ; snout shorter than 
the diameter of the orbit, rounded or subacuminate, projecting ; 
canthus rostralis sharp ; loreal region concave \ nostril equally 
distant from the eye and the tip of the snout ; interorbital 
space narrower than the upper eyelid ; eye large ; tympanum 
distinct, one third the diameter of the eye. Fingers moderate, 
the ends dilated into large disks, which are larger than the 
tympanum ; first finger shorter than second, third as long as 
the distance between the anterior border of the eye and the 
tympanum. Toes very broadly webbed, the web involving 
part of the terminal disks, which are smaller than those of 
the fingers,* subarticular tubercles feeble; a small, feebly 
prominent, oval inner metatarsal tubercle. The ti bio -tarsal 
articulation reaches beyond the tip of the snout ; tibia three 
fifths to two thirds the length of head and body. Skin 
smooth or faintly granular ; a feeble interrupted dorso-lateral 
glandular fold. Dark olive above, with irregular darker 
Ann. & Mag. Hist. Ser. 7. VoL iii. 21 
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and lighter blotches ; a dark canthal streak ; limbs with 
regular dark cross-bars ; hinder side of thighs marbled black 
and white ; lower parts white. 

From snout to vent 54 raillim. 

Three specimens from Larutj Perak, 3000 feet. Presented 
by Mr. Stanley S. Flower. 

^Nearest aUied to B. latopalmata^ Blgr., and connecting 
this species with E. chaJconota^ Schleg. 

Eajjpia pJiantastica. (PI. XI. fig. 2.) 

Snout rounded, as long as the diameter of the orbit ; loreal 
region nearly vertical ; nostril near the end of the snout ; 
tympanum distinct, hardly half the diameter of the eye. 
Outer fingers half- webbed ; toes entirely webbed. The tibio- 
farsal articulation readies between the eye and the tip of the 
snout; tibia half length of head and body. Skin smooth, 
except on the belly, which is coarsely granulate ; no strong 
fold across the chest. Sides and upper surface of head, back, 
upper surface of fore limb, tibia, and tarsus bright red ; sides 
of back, a zone separating the head from the back, upper 
surface of thigh, and lower parts lemon yellow ; a canthal 
streak, sides of belly, sides and part of lower surface of 
thighs, bands and feet ink-black. 

Fiom snout to vent 35 raillim, 

A single specimen { $ ) from the Benito Biver, French 
Congo. Collected by Mr. G. L. Bates. 

Nearest allied to it. SteindacJinen^ Bocage. 

Ehyllobates Praiti. (PL XL fig. 3.) 

Snout rounded, moderately prominent, not quite so long as 
the diameter of the oibit; loreal region vertical ; nostril a 
little nearer the tip of the snout tliau the eye; interorbital space 
broader than the upper eyelid ; tympanum ratlier indistinct, 
hardly half the diameter of the eye. Fingers moderate, 
fiist extending slightly beyond second; toes moderate, fieo; 
disks well developed, smaller than the tympanum ; two small 
metatarsal tubercles, inner oval, outer rounded; a small 
oblique tubercle or ridge in the middle of the inner side of 
the tarsus. The tibio-tarsal articulation reaches the eye. 
Skin smooth, finely shagreened on the back. Brown above; 
a black streak from eye to eye round the snout ; upper lip 
white; a broad black lateral stripe and a white streak in 
front of the insertion of the thigh ; limbs pale, with a dark 
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brown streak on the thigh and some dark brown bars on the 
leg and foot ; lower parts white. 

From snout to vent 20 millim. 

Two specimens from Santa Ines, N. of Medellin, Eepublic 
of Colombia ; altitude 3800 feet. Collected bv Mr. A. E. 
Pratt. 


Dendrobates opistkomelas . (PL XL fig, 4.) 

Head a little longer than broad; snout rounded, feebly 
prominent, shorter than the diameter of the orbit; loreal 
region vertical; nostril equally distant from the eye and the 
tip of the snout; interorbital space as broad as the upper 
eyelid; tympanum distinct, about hilf the diameter of the 
eye. Fingers moderate, first not extending so far as second ; 
disks of fingers and toes small, much smiller than the tym- 
panum ; two very feebly prominent small metatarsal tubercles, 
and a very indistinct tubercle on the middle of the inner side 
of the tarsus. Back covered with small flat warts. Head 
and body lemon-yellow above, obscured with dark brown or 
blackish on the coccygeal region, black round the vent ; arms 
yellow, forearms, hands, and hind limbs blackish; throat 
and belly black, with white spots. 

From snout to vent 20 millim. 

Several specimens from Santa lues, N. of Medellin, Re- 
public of Colombia, altitude 3800 feet. Obtained by 
Mr, A. E. Pratt under rotten wood, together with the types 
of the preceding species. 

Microhyla leucostigma. (PL XII. fig. 1.) 

Habit moderately slender. Snout rounded, shorter than 
the diameter of the orbit ; interorbital space broader than the 
upper eyelid. Fingers rather short, first much shorter than 
second ; toes moderate, with a slight rudiment of web ; tips 
of fingers and toes dilated into small but very distinct disks ; 
subarticular and inner metatarsal tubercles fiat, very feebly 
prominent. Tibio-tarsal articulation reaching between the 
eye and the tip of the snout. Skin smooth. Blackish 
brown above, dotted all over with white ; limbs dark brown, 
with black cross-bars; lower parts with large yellowish- 
white spots separated by a blackish-brown network. 

From snout to vent 25 millim. 

Two g)ecimen 3 from Larut, Perak, 3000 feet. Presented 
by Mr. S- S. Flower. 

Nearest allied to If. inornatay Blgr, 


21 * 
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Bufo gracilipos. (PL XII. fig. 2.) 

Crown without bony ridges. Snout obtusely pointed, 
truncate ; interorbital space broader than the upper eyelid ; 
tympanum very distinct, two thirds the diameter of the eye. 
Fingers slender, first extending considerably beyond second ; 
toes slender, with a mere rudiment of web; subarticular 
tubercles single ; metatarsal tubercles small, feebly prominent ; 
no tarsal fold. The tibio-tarsal articulation reaches the 
tympanum, the tarso-metatarsal the tip of the snout. Skin 
rough with small conical warts ; parotoids very small, flat, 
very indistinct. Dark brown above, marbled with reddish, 
whitish beneath. 

From snout to vent 37 millim. 

A single specimen from the Benito River, French. 

Collected by Mr. G. L, Bates. 

Hyla picturata. (PI, XII. figs, 3, 3 a.) 

Tongue circular, entire, nearly entirely adherent. Vome- 
rine teeth in two strong angular series, forming a jr\ be- 
tween the very large choanse. Head large, much depressed, 
a little broader than long ; snout as long as the diameter of 
the orbit, rounded, slightly prominent at the end ; canthus 
rostralis indistinct ; loreal region very oblique, slightly con- 
cave ; nostril near the tip of the snout ; interorbital space as 
broad as the upper eyelid ; tympanum distinct, not quite half 
the diameter of the eye. Limbs slender. Outer fingers one- 
third webbed ; disks as large as the tympanum ; no distinct 
rudiment of pollex. Toes three-fourths webbed. The tibio- 
tarsal articulation reaches a little beyond the tip of the snout ; 
tibia three fifths the length of the head and body. Skin 
smooth ; belly and lower surface of thighs feebly granulate ; 
BO dermal appendages. Violet above, with cream-coloured 
spots edged with purplish red ; these spots arranged in groups 
with great sjmmetiy, one on the head and nape, another in 
front of the sacrum, and a third on the coccygeal region ; a 
white transverse hand, interrupted in the middle, between 
the eyes ; lores and temples whitish, with reddish markings ; 
limbs creamy white above, with violet cross-bars alternating 
with narrower purplish-red ones; humerus and concealed 
surfaces of the hind limbs colourless ; lower parts white. 

From snout to vent 59 millim. 

A single female specimen from Paramba, N.W. Ecuador. 

Nearest allied to E. cr^itans^ Wied. 
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Hyla ocellifera. (PL XII. fig. 4.) 

Tongue circular, entire, slightly free behind. Vomerine 
teetli in two round groups close together between the choanse. 
Head much depressed, broader than long ; snout rounded, 
shorter than the diameter of the orbit ; canthus rostralis in- 
distinct ; loreal region very oblique, slightly concave ; nostril 
nearer the tip of the snout than the eye; eye very large and 
prominent ; upper eyelid rather narrow, narrower than the 
interorbital space ; tympanum distinct, hardly one thh’d the 
diameter of the eye. Outer fingers broadly webbed, the web 
reaching the penultimate joint of the third finger and the disk 
of the fourth ; toes nearly entirely webbed ; disks^ a little 
larger than the tympanum. The tibio-tarsal articulation 
reaches the tip of the snout ; tibia half the length of head 
and body. Skin smooth, areolate on the belly and under the 
thighs. Bluish grey above, dotted with black ; one or two 
small white black-edged ocelli on each scapular region ; thigh 
colourless, except a very narrow streak of bluish grey along 
its upper surface ; arms, hands, and feet colourless ; lower 
parts white. 

From snout to vent 28 millim. 

A single specimen from Paramba, N.W. Ecuador. 

Apparently nearest allied to H, sordida^ Ptrs. 

I avail myself of this opportunity to change the name 
Eyia microcepJiala^ Blgr. (P. Z. S. 1898, p. 481) nec Cope 
(Pioc. Amer. Phil. Soc. xxiii. 1886, p 281), to E Under- 
woodi, 


EXPLANATION OF TEE PLATES. 
Plate XI. 

Mg, 1. Bana lamtensis, p. 27B. 

Mg, 1 a. Pitto. Open mouth. 

Fig, 2. Rappia phantiXitiea^ p. 274. 

Mg, 3. PhyUohateB FraUi, p. 274. 

Mg, 4. BrndrohcAes opisthomehs, p. 275, 

Plate Xn. 

Fig, 1. Mi&'ohgla leueoBtigma^ p. 275. 

Fig, 2, Bvfo graeilipes, p. 276. 

Fig, 3. Myla picturata, p. 276. 

Fig, 3«. Ditto. Open mouth. 

Fig, 4. Eyla ocellifera^ p. 277. 
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XLIII. — Natural History Notes from EM. Noyal Indian 
Marine Survey Ship ^ Investigator^ Commander T, H . 
Homing^ B.N.^ commanding. — Series III., No. 2. An 
Account of the Deep-sea Crustacea dredged during the Sur- 
veying-season of 1897-98. By A. Alcock, Major, Indian 
Medical Service, Superintendent of the Indian Museum, and 
A. E. S. Andekson, Captain, Indian Medical Service, 
Surgeon-Naturalist to the Survey. 

[Continued from p. 27.] 

MACRURA. 

Family PenseidsB. 

Pen^uS, Pabr. 

Penoeus rectacutus^ Sp. Bate. 

PencBus reetacutus, Sp. Bate, * Challenger ’ Macrura, p. 266, pi. xxvi 
fig. 2 (exe. 2 »). 

Metapenaus rectacvius, Wood-Mason & Alcock, Ann. & Mag. Nat. 
Hist., Oct. 1891, pp. 274, 276. 

Spence Bate suggests that Penoeus serraius and Penoeus 
rectacutus may prove to be the same species. The former, of 
which there are two ^ Challenger ’ specimens from Fiji in the 
Indian Museum, possesses no epipodite on the twelfth seg- 
ment, while the latter has one. 

In the males of this species the outer branch of the an- 
tennulary flagellum is about twice the length of the inner 
and has a very stont base suddenly nari'owing and tapering 
into a long filamentous extremity; from about the middle of 
the lower and inner side of this thickened base a small sharp 
conical tooth, as in Metapenceus coniger^ projects ; the inner 
branch is horizontally flattened in the proximal quarter of its 
length, and here forms a rigid semicircular loop downwards 
below the outer branch, as in Penoeus serraius ; on again 
reaching the level of the outer branch it gives off a small 
flattened hooked process articulating wuth the conical tooth on 
the outer branch, and becoming twisted on itself, and so 
vertically flattened lies alongside and in close apposition to 
the outer branch. Towards its extremity the inner branch 
becomes thin and filiform like the outer. 

The absence of a rudimentaiy anterior arthrobranchia from 
the thirteenth segment seems to exclude this species from 
Wood-Mason’s genus Metapenceus. 

4 <?, 3 ? , from Station 235, 370-419 fathoms. 
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Indian Deep-sea Ch^ustaoea* 

Parapen^US^ S. I. Smith. 

Parapenceus investigatoris^ sp. n. 

Allied to ParapencBus Jlssurus^ Sp. Bate, having the same 
branchial formula as we described for that species in Journ. 
Asiat Soc. Bengal, vol.lxiii.pLii. 1894, p. 144 (from which, 
by ^ a copyist’s error, the epipodite on appendage 8 was 
omitted) ; the same longitudinal and vertical fissures in the 
carapace ; a similar dorsal carina, bearing a single sharp tooth 
on the gastric region, and produced into a rostrum ciliated 
inferiorly, furnished with six teeth superiorly; a similar 
compressed abdomen, with the carina of the fourth, fifth, and 
sixth segments ending in a small tooth covering a small 
V-shaped notch in the posterior dorsal margin of the fourth 
and fifth segments; and a very similar telson and svvimraeret. 

It can at once be distinguished from Parapenceus Jissurus^ 
of which there are two ‘ Challenger ’ specimens from Zebu in 
the Indian Museum, by the presence of a well-marked sharp 
branchiostegal tooth placed slightly behind the anterior 
margin of the carapace, and not on it as in Spence Bate’s 
species. It further differs in the length of the rostrum, 
which reaches only just beyond the end of the first joint of 
the antennulary peduncle instead of beyond the end of the 
second joint ; in the rostrum sloping gently upwards in its 
proximal, gently downwards in its distal half; in the relative 
shortness of the carapace, wdiich, exclusive of the rostrum, is 
only very little more than ^ the length of the abdomen 
instead of nearly ^ the length ; in the great relative length of 
the sixth abdominal segment, which is 2^ times the length of 
the fifth segment instead of about If times its length ; in the 
third abdominal segment being non-carinate ; in the inner 
plate of the swimmeret extending for about i its length 
beyond the extremity of the telson ; in the inner branch of 
the antennulary flagellum being slightly the longer, nearly as 
long as the carapace exclusive of the rostrum, and gradually 
expanding at its base, while the outer branch expands 
suddenly into a base considerably thicker than that of the 
inner branch ; in the “ thelycum ” being of a different struc- 
ture ; and in never appearing to grow to the same size as 
Pmceus fissurus. 

6 ? , 2 c? j fi'oiCL Station 233, 185 fathoms. 

3 $ , 6 c? j fi*o^ Station 235, 370-419 fathoms. 

2 ? , 1 cJ, from Station 166, 133 fathoms. 
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Haliporus, Spence Bate. 

Haliporus taproianensis^ sp. n. 

This species appears to be nearly allied to Haliporus thetis^ 
Faxon. The carapace is leathery, with deep cervical and 
longitudinal grooves. The dorsal carina is thrice interiupted 
in its course — by the cervical groove, by a broad shallow- 
groove about midway between the cervical groove and the 
posterior margin of the carapace, and again close to the hinder 
margin of the carapace. Here the carina ends as a small 
tubercle separated from the posterior margin by the dorsal 
extremity of the longitudinal groove; in front of the cervical 
groove the carina is very prominent, armed with four teeth, 
and produced into a short slightly upraised rostrum, fringed 
below with long hairs. The rostrum, which appears to have 
been broken and imperfectly repaired, reaches just beyond 
the end of the coinea, ends in a sharp straight point, and is 
armed above with two small teeth near its base ; succeeding 
these is a pair of minute teeth at the same level, one on each 
side of the rostrum, and beyond these a couple of sinuosities. 

The first antennal tooth is separated from the tooth behind 
it by a groove running obliquely downw^ards and backwards 
from the level of the eye-stalk. On the posterior margin of 
the cervical groove is a well-marked sharp tooth, continued 
posteriorly into an elevated rounded ridge, running backwards 
parallel to and at a little distance from the longitudinal 
groove. The branchiostegal tooth, situated at the lower end 
of the frontal margin, is not so minute as in Haliporus thetis, 
and is continued backwards as an elevated ridge to the 
posterior margin of the carapace. 

The abdomen is compressed and throughout carinate 
dorsally. The first, second, and third segments are marked 
by a deep transverse groove separating an anterior smooth 
articular from a posterior part of each segment. In the first 
segment the articular portion is nearly as long as the part 
behind the groove, the posterior half alone of which is 
elevated into a carina. In the second and third segments the 
articular portion forms only about i of the total length of the 
segment, and the entire part behind the groove is carinate. 
The fourth, fifth, and sixth segments are carinate throughout 
their entire length. The carina is grooved in its centre and 
produced into a small sharp tooth at the posterior extremities 
of the fouilh, fifth, and sixth segments ; the posterior dorsal 
central margin of the second, third, fourth, and fifth segments 
is slightly notched V.wise. The transverse grooves on the 



281 


Indian Deep-sea Crustacea^ 

first to third abdominal segments are continued down on the 
pleurae of these segments; furthest down and most marked 
on the first, the shortest distance and least marked on the 
third. The first to fifth segments are also furrowed by a 
transverse groove in their posterior quarter running nearly 
parallel to the hinder edge of each tergum, but bending 
obliquely forward and downward on reaching the pleurae, 
where they fade away before attaining the margin. The 
fifth and sixth segments have an elevated horizontal ridge at 
the union of the pleurm and terga, and the sixth possesses in 
addition an elevated ridge passing obliquely upwards and 
backwards from its articulation with the fifth segment to its 
posterior margin. The sixth segment is very slightly longer 
than the fifth. The telson lacks its extremity ; dorsally it is 
widely grooved and on each side of the groove is an elevated 
ridge ending posteriorly in a short sharp spine. From these 
ridges the sides slope down obliquely, bear three minute 
spinules on either side, and have their lower margins fringed 
with hair. 

The swimmeret is similar to that of Haliporus theth^ only 
differing in the sculpturing. 

The appendages appear to be very like those of Haliporus 
thetis* 

The branchial formula is : — 

Plemo- Arthro- Podo- 

brancida. branchia, brancbia. 


Vn, ........ . . 1 (rudimentary) Ep. 

VIII 2 (ant. small) 1+Ep. 

IX 1 2 r+Ep. 

X 1 2 r-fEp. 

XI 1 2 Ep. 

XII 1 2 Ep. 

XIII 1 2 Ep. 

XIV 1 0 


6 13 1-f 2r-f 7 Ep. 


There is not even a microscopic trace of any podobranch on 
the epipodites of the second and third pairs of legs, while 
lliat of the first pair is present on one side only. 

The exopodites of all the ambulatory legs are small but 
plainly visible. 

The points in which this species differs from Haliporus 
theiis are : — the larger branchiostegal spine situated at the 
lower end of the frontal margin, and not some distance back 
on the inferior margin ; the absence of the two bifurcations of 
the Carina on the carapace, the dorsal carina of the first abdo- 
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minal segment only occupying about ? the dorsal length of 
the segment \ the absence of the longitudinal furrows on the 
sides of the abdominal segments ; the shortness of the sixth 
segment ; and a different branchial formula. 

One specimen ( $ ), measuring 160 raillim. from tip of 
rosti'um to end of broken telson, was caught at Station 219, 
550 fathoms. 


Benthesictmus, Spence Bate. 

Benthesicymus investigatoyia^ sp. n. 

This species is veiy closely allied to Benthesicymus Bartletti^ 
S. I. Smith, agreeing with it except in the following points : — 
the dactylus of the external maxilliped is truncated, but 
terminates in a pair of small curved spines apparently func- 
tioning as pincers ; the fourth abdominal segment is carinated 
in its posterior three quarters ; and the long slender spine is 
absent from the fifth abdominal tergum. 

Station 222, 400-200 fathoms, 2 (J , 1 ? . 

Station 228, 640 fathoms, 1 $ . 

Station 234, 498 fathoms, 1 <? , 1 ? . 

Station 235, 370-419 fathoms, 1 ? . 

Family CraaigoiiidsB, 

PONTOCABIS, Spence Bate. 

Pontocaris media^ sp. n. 

The only points in nhich this species disagrees with the 
description and figures of Spence Bate’s Pontocaris pennata 
(* Challenger ’ Crustacea Macrura, p. 499, pi. xci.) are the 
following ; — 

(1) Ihe rostrum is pointed, not bifid at tip. 

(2) The infero-Iateial carina on either side is bluntly and 
evenly sen-ated, not smooth. 

(3) The eyes aie very much smaller, the orbital notch is 
more pionounced, and the tooth at its outer angle much 
larger— the condition of parts being like that of Pontocaris 
propensalata (Spence Bate, op. ciL p. 496, pi. xc. fig. 2). 

(4) The wing-like processes of the antero-lateral angles of 
the carapace are not quite so oblique. 

(5) As in P. propensalata^ the fifth, sixth, and seventh 
thoracic sterna are longitudinally carinated. 

(6) The antennal scale is short and subcircular, somewhat 
as in P. propensalata* 
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From P, propensalata it differs in having seven carinse on 
the carapace instead of five, and in the far more elaborate 
sculpture of the abdominal terga, as well as in the greater 
obliquity of the antero-lateral angles of the carapace. 

Four specimens from the Andamans, 55 fathoms. 


Family Alpheidse. 

Alpheus, Fabr, 

Alpheus Shearmiiy sp. n. 

This species in the frontal region of its carapace resembles 
Alpheus trideniatus^ Dana, while the hand of its right chela 
resembles that of Alpheus gracilipes^ Stimpson. 

The integument is thin and submembranous. 

The carapace is perfectly smooth, rounded and non-carinate 
superiorly; the rostral and supraocular teeth are subequal 
and very short ; the eyes are somewhat deficient in pigment 
and so small that they cause no projection upwards of the 
carapace. 

Kear each postero-lateral angle of the telson is a couple of 
small spines and on each side of the dorsal surface of the 
telson is a similar couple of spines. 

The telson and plates of the swimmeret are fringed with 
long hair. 

Of the antennulary base the first joint is slightly longer 
than the second and the latter about twice the length of the 
third. The antennulary acicle is flat and tapers quickly from 
its base to a slender sharp needle-like point reaching about 
one third the way along the second joint. 

The antennal scale is wide, thin and convezly curved in 
its anterior and inner margins,^ thickened and slightly con- 
cave as to its outer margin, which terminates in a short sharp 
tooth. 

The right great chela, the only one present, is twisted so 
that the finger and thumb lie horizontally. TTie lower and 
inner margin of the hand is quite smooth and continuous with 
the thumb, the outer and upper margin presents a V-shaped 
notch close to the articulation of the hand and finger. 
Running from end to end of the upper surface of the hand, 
close to its outer margin, is a groove with a well-marked 
rounded crest on its inner side. The distal end of the crest 
ends on a level with the notch on the upper margin in a some- 
what prominent smoothly rounded eminence. 

The opposable edge of the thumb is slightly curved and 
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armed witli two small teeth near the joint, while the corre- 
sponding edge of the finger is nearly straight and armed with 
a single tooth near the joint. The large plug-like tooth 
usually present on the fingers of shallow-water forms is 
wholly absent. 

Station 232, 430 fathoms, one specimen. 


Family Paudalidse. 

Pandalus, Leach. 

Pandalus ^ensis^ A. Milne-Edwards. 

Fandaliis ? ensis^ A. Milne-Edwards, Eee. Fig. Crust, 

With some doubt we identify with this species three 
specimens — one perfect with the exception of the fourth and 
fifth pairs of legs, which are absent, the other two con- 
siderably broken, tiawled at Station 233, 185 fathoms. They 
only differ from the figure in possessing three instead of two 
teeth on the dorsal margin of the rostrum. The position of 
these three teeth difieis in the three specimens, although 
occupying much the same space as the two teeth of the type. 
In all other respects our specimens appear to be the same as 
the type. 


Chloeotocus, a. Milne-Edwards. 

Chloroiocus graciUpes^ A. Milne-Edwards, 
var. andamanensis^ nov. 

Three specimens w^ere obtained at Station 233, 185 fathoms, 
and differ from the figure of the species in the Rec, Fig. Crust, 
in the following points; — the rostrum, in our one unbroken 
specimen, is armed Tsith four teeth only on its lower margin ; 
theie is a small sharp ocular spine; the dorsal carina behind 
the orbital margin bears five teeth in two, four teeth in one 
specimen ; the postero-inferior angle of the fifth abdominal 
pleura is pointed and sharp, not rounded ; the sixth abdo- 
minal pleura is produced postero-inferiorly into a small sharp 
tooth, not rounded ; the telsbn bears at its extremity, in 
addition to the sharp central tooth, a pair of lateral movable 
spines, and between these and the central tooth bunches of 
long stiff hairs. 
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Heterocarpus, A. Milae-Edwards. 

Heterocarpus Icevigatus^ Spence Bate. 

Hetm'ooarpus kevigatus, Spence Bate, ‘ Challenger ’ Maernra, p. 63S, 

pi. csii. fig. 3. 

In one specimen, 178 millim. long from tip of rostrum to 
end of telson, the dorsal crest is armed with four large teeth, 
while in seven other specimens there are five teeth on the 
crest. The under margin of the rostrum is armed with eleven 
to thirteen teeth. (In Spence Bate’s type the rostrum was 
broken.) In the smaller specimen the rostrum is bent up at 
an acute angle and the dorsal spines are relatively longer 
than in the larger specimens. 

Station 232, 430 fathoms, eight specimens. 

New to the Indian fauna. 

Plesionika, Spence Bate. 

Plesionika affinis, sp. n. 

Closely allied to Plesionika uniproducta and Plesionika 
unidens. 

Carapace smooth, dorsally carinate in rather more than its 
anterior half, armed behind the level of the orbit with three 
procumbent teeth on the carina, which is produced into a 
slender rostrum -rather longer than the dorsal length of the 
carapace. At first the rostrum curves quickly downwards to 
the level of the antennules, on reaching which it continues 
with a slight downward tendency to its tapering extremity. 
Cn its dorsal margin above the eye are three procumbent 
teeth, tlie most anterior at the level of the cornea, and close 
to the tip is a minute spinule ; on the anterior fourth of its 
lower margin are some six minute procumbent spinules. 

The anterior margin of the carapace is similar in form to 
that of Plesionika uniproducta^ and, like it, armed with well- 
developed teeth corresponding to the antennules and the 
fron to- lateral angle. 

The third abdominal segment in its posterior dorsal quarter 
is surmounted by an upstanding carina produced posteriorly 
into a sharp well-marked tooth overhanging the fourth 
segment. The rest of the abdominal segments are smooth. 
The sixth segment is rather more than twice the length of 
the fifth segment. 

The second joint of the antennal base is armed with a long 
sharp tooth like that of Plesionika uniproducta (vide * Chal- 
lenger ’ Macrura, pi. cxiii. fig. 1 c). 

Two specimens, 36 millim, from tip of rostrum to end of 
telson, were obtained at Station 236, 172-303 fathoms. 
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Family PasipkaeidaB. 

Tabife^a, Savigny, Edw. 

Pasiplicea xmisphiosa^ Wood-Mason. 

Pasipli^ea unispinos^, Wool-^Mason, Ann. & Mag'. Nat. Uist., Feb. 
i80:J, pp. 10], 1C4 ; Tliustratione Zoology ‘ Investigator/ Crustacea, 
pt. i. 1S94, pi. iii. %. 7, 2 . 

Pasipli^ia crhtatn americanny Faxon, Bali. Mas. Comp, Zool. vol. xxiv. 
p. 203, Aug. 1893. 

Pasiph^Bia ainericana^ Faxon, Mem. Mas. Comp. Zool. vol. xviii. 
pp. 173-175, pl.xlv. figs. 1-1 e (1895). 

Our speciinenSj both the types and that taken this season, 
agree in all particulars with Faxon’s lucid, concise, and veiy 
careful description of PasipJioeia americana. 

One large female, 116 millim. from anterior end of carapace 
to end of telson, the terminal few millim. of which are 
wanting, w^as taken at Station 229, 360 fathoms. 

Family Homaridse. 

Nephropsis, Wood-Mason. 

NepJiropsis Steioarfi^ Wood-Mason. 

Nephropsk Stmenrtif Wood-Mason, Joum. Asiat. Soc. Bengal, vol. xlii. 
pt. ii. 1873, p. 39, pi. iv., and Ann. & Mag. Nat. Hist. (4) xii. 1873, 
p. 59; A. Miine-Edwards, Ann. Sci. Nat. Zool. (o) xix. pi. xx. 
hgs. 1-3; Alcock & Anderson, Joum. Asiat. Soc. Bengal, vol. Ixiii. 
pt. ii. 1894, p. 161 ; Anderson, Journ. Asiat. Soc. Bengal, vol. Ixv. 
pt. ii. 1596, p. 96; III. Zool. ‘ Investigator/ Crustacea, pt. iv. 
pi. xxvii. figs. 1, 1 a (1896). 

In this species, as in Nej^hropsis atlantica^ the lateral 
rostral spines are variable in position. In one of the males 
captured this year, instead of being as usual in the posterior, 
the spines are situated in the anterior half of the rostrum, 
which is short, slightly curved, and very similar to the 
rostrum of Nephropsis Carpenteri. In consequence of the 
shortness of the rostrum the antennulary peduncles equal it 
in length. 

Two males, one from Station 229, 360 fathoms, the other 
from Station 233, 183 fathoras. 

Colours in life : upper surface of abdomen very pale orange, 
extreme outer border of terga bright red, pleurae white ; inner 
leaf of swimmeret bright red, outer leaf white, bordered by 
pale orange; upper surface of posterior | of carapace orange, 
suddenly changing to bright red in the anterior ^ and rostrum ; 
sides of carapace white; the two small dorsal tubercles 
and the faint ridge joining them white; antennular base 
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white, flagella bright red ; antennal base and proximal half of 
flagellum white, distal half of flagellum pale orange ; large 
cheliped white, except finger and thumb, which are pale 
orange, extreme tips of finger and thumb white ; hands and 
fingers of second, third, and fourth pairs of walking-legs 
bright red, remainder of legs white ; lower surface of thorax 
and abdomen white. 


Family CallianassidsB. 

Calastacus, Faxon. 

Gala^tacvs ftUx^ sp. ii. 

This species differs from Galastacus stihrostris and G, inves- 
tifjatonsm the following particulars : — the carapace is covered 
with a scanty growth of short, stiflf, yellowish, forwaiTly 
directed hairs, springing either singly or in groups of two 
or three from the bottom of small pits in the surface of 
the test, these hairs being both longer and stouter on the 
gastric region than elsewhere. The lateral margins of the 
rostrum, like those of Galastacus lavestigatoris^ extend back- 
\vards a short distance on either side of the carapace as 
outstanding ridges, each bearing a couple of spines, the ante- 
1 ior pair of which is much larger than the posterior. A dorsal 
Carina extends from the base of the rostrum to the posterior 
margin of the carapace, where it ends on a small lobe pro- 
jecting into the gap left between the backwardly projecting 
jjleur^ of the carapace. The tubercle at the posterior 
termination of the carina of G. imestigatoris is only repre- 
sented in this species by a small irregularity of the carina. 
Occupying the anterior | of the gastric region is a line of 
small, sharp, forwardly projecting teeth arranged in the form 
of a horseshoe, with its free ends turned backwards. The 
rostrum bears on each side a pair of asymmetrically arranged 
teeth. 

A small, somewhat irregular, but pigmented cornea is 
present. 

Of the great cheliped the wrist, near its junction with the 
liand, is considerably wider than the wrist-hand joint, espe- 
cially on its lower margin, which projects as a blunt tooth. 
In the other two species the carpo-propodal joint is as wide 
as the widest part of the carpus. 

Near the centre of the cutting-edge of the immobile finger 
is a large tooth. The carpus, propodus, and dactylus are 
covered with long, coarse, but somewhat sparse hair like that 
on the carapace. 

The second pair of walking-legs is absent. 
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On the hands and fingers of the third and fourth pairs are 
small corneous prickles^ arranged either singly or in trans- 
verse rows of two or three. 

The abdominal segments are dorsally carinate, the carina 
being most prominent on the anterior three segments, 
gradually widening and becoming less and less marked on 
the fourth, 6ifth, and sixth segments. 

The telson ends in a rounded central lobe, running down 
to which is a dorsal central groove. On the lateral margins 
of the telson are a few small teeth and near the proximal end 
one considerably larger than the others. 

A median longitudinal I'idge divides, the inner plate of the 
swimmeret into two nearly equal parts and terminates distally 
in a small sharp tooth. A similar ridge divides the outer 
plate of the swimmeret into two subequal parts ; the movable 
segment is very small, its inner end just passing beyond the 
central ridge, and the margin of tfie suture is armed with 
a few small acute teeth, as also is the distal*‘half of the outer 
border of the plate with five similar small teeth. 

In Galastacm investigatoris md felix both male and female 
external genital orifices are present, as in JParastacus^ 
described by Dr. Emar Lonnberg in ^ Zool. Anzeiger ' of 
June 2, 1898. On this point Faxon is silent in his descrip- 
tion of Calastacus stilirostris. 

Callianassa, Leach, A. Jlilne-Ed wards. 

CalUanassa lignicola^ sp. n. 

This is a small species, the carapace measuring 3*3 rnillim., 
the abdomen 11'5 mill ini. 

The form of the carapace resembles that of GalUanassa 
•pachydactyla^ similar longitudinal and oblique grooves being 
present in both species. Anteriorly it is produced into an 
acute small rostrum. 

The abdominal segments are all smooth. The first is 
considerably narrower in front than behind; the second, 
which also increases in width posteriorly, is by far the longest 
of all the segments and almost twice the length of the first. 
The telson is well developed, diminishing in width poste- 
riorly, and on its dorsal suriface is a broad median furrow- 
expanding posteriorly to the full width of the telson ; the end 
is square, with the corners rounded off. The outer plate of 
the swimmeret is about ^ longer than the inner plate and 
armed on its outer straight margin with a small tootii. The 
pleurss of all the abdominal segments are very short, smooth, 
and gently rounded at their margins. 
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The eye-stalk is triangular in section ; its inner margin is 
prolonged into a short acute spine beyond the level of the 
cornea, and on its outer side is the small, circular, darkly 
pigmented cornea. 

The peduncle of the first antennae is about J the length of 
the carapace and terminates in two flattened flagella. The 
peduncle of the second antennae is rather longer than that of 
the first and ends in a tapering slender flagellum about IJ 
times the length of tlie cai apace. 

The second and third joints of the external maxilllped are 
expanded to foim an irregular oblong cover. On the upper- 
side of the second joint is a prominent pectinate ridge. 

The right is over twice the bulk, although not much 
longer than the left great cheliped. The lower margin of 
the ischium is aimed with fi\e small, subequal, acute, saw- 
like teeth ; the proximal end of the lower margin of the 
meius beais one somewhat larger tooth, and the distal three 
joints, except foi>*Ti small tooth on the cutting-edge of the 
thumb, are smooth and unarmed. The second, third, and 
fouith pairs of legs aie of the usual type ; the fifth terminates 
in a mass of hair obscuiing the small subchelate finger. 

The appendages of the first two abdominal segments are 
small and slender, the fiist terminating in a single thin short 
limb, wdiile the second ends in a pair ot blightly stouter limbs. 
The appendages of the succeeding three segments contrast 
stL’ongly with the fiist tyo pairs; they terminate in a pair of 
flattened subequal branches fringed with long hair, the outer 
branch sickle-shaped, the inner lancet-like. On the inner 
side of each inner limb is a short tooth-like process. 

Two specimens, one a female measuring 14*8 millim. in 
extreme length, the other 11 millim., were obtained from 
burrow's in the interior of water-logged mangrove-twigs at 
Station 233, 185 fathoms. ^ 

Colour in life chalky white. 

Family EryontidsB* 

Pentacheles, Spence Bate. 

Pentackeles sculptus^ S. I. Smith. 

Fentaekeles ^eulptus, S. I. Smith, Ball, Mus. Comp. Zool. x, 1882-83, 
pp. 23-31, pis. iii., iv. 

Folyehdes seiilptus. Faxon, Mem. Mus. Comp. Zool. toL xviii. 1895, 

p. 122, pi. 0,%.2. 

Five specimens (four males, one female) were obtained at 
Stations 230 and 231, 834 and 836 fathoms respectively. 
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Prom tip of rostrum to end of telson they vary from 119 to 
74 millim. 

All our specimens show the distinctive peculiarities not of 
Faxon’s Pacific variety, but of the typical Atlantic species. 
In shape and general appearance they resemble Pentacheles 
phosplicrusy but can at once be distinguished from this by 
having two instead of one spine on the outer side of the basal 
antennulary joint, by being armed with one spine instead of 
two between the rostral spines and the pair of spines about 
the centre of the gastric area, by having no spines on the 
carapace posterior to the cervical groove and between the 
median cariiia and the sublateral carina, and by the presence 
of a procumbent spine on the first five instead of the first 
four abdominal segments. 

New to fife Indian fauna. 


Eeyoxicus, Spence Bate. 

EryonicuB indicus^ sp. n. 

Closely rpembling Eryonieus cobcks^ Bate (Faxon), from 
which it differs in the following particulars: — the dorsal 
median spines are arranged thus — 2 (rostral), 1, 1, 2, 1, 1, 
2, 2, 1, 2 ; the anterior three groups of spines, exclusive of 
the rostral, are considerably larger than those figured by 
Faxon ; behind the orbit there are but three spinules on the 
gastric region ; the branchial ridge bears 7, not 5 spinules ; 
the last spine on the lateral carina is by far the largest of all 
those on the animal; the 5 large spines on the lower of the 
two ridges below the lateral carina are considerably smaller 
than the last spine of the lateral carina, show no reo-ular 
dimiimtion in size from the first to the last (indeed, the 
middle one is the longest), and are both followed and preceded 
by a row of denticles on the ridge; the dorsal row of spines 
on the abdomen consists of one spine on the first, second 
httii, and sixth segments and two spines on the third and 
fourth segments, the spines of each pair being united by a 
connecting longitudinal ridge, and the posterior spine of each 
pair much exceeding the anterior in length ; on the proximal 

fu f half of 

the orbit IS filled by the eye-stalk, between which and the 

outM- orbilal margin is a wide gap crossed anteriorly by a 
conical process of the ey^stalk, similar to that of Hryonicus 
cacus, winch, however, does not quite reach the outer margin 
of the orbit ; the basal joint ot the first antenna ends in a 
long internal and a short estei-aal spine, and is not frino-ed 
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with hair on its inner margin ; the second pair of abdominal 
appendages bear on the inner terminal branch a single long 
blunt process or stylamblis, and not a pair of processes. 

One specimen, measuring 42 millim. from tip of rostrum 
to end of telson, was obtained at Station 230, 824 fathoms. 

There are very good grounds for believing that the 
specimen came from a considerable depth. 

Since waiting the above, one of us has trawled a second 
slightly larger specimen off Colombo in 480-428 fathoms. 
The colours in life were : — carapace pale brown ; abdomen 
dirty white ; swimmeret slightly tinged with pink ; first and 
second antenna, fingers of great cheliped, and second, third, 
and fourth pairs of thoracic legs pale pink. 

Family Stenopidae. 

PRichaudina, a. M.-Edw. 

Michardimj A. Milne-Edwards, Eecueil de Figures de Crustac^s. 

A little Crustacean, which was found inhabiting a Hexac- 
tinellid sponge dredged at 498 fathoms in the Andaman Sea, 
closely resembles, and may even perhaps be identical with, 
the Richardina apinicincta figured by M. A. Miliie-Ed wards 
on pi. viii. of the work above cited. 

It is as closely as possible related to Stenopus and Steno-- 
pusculus^ from which it seems to differ chiefly in the stouter 
and more compact body, in the shorter and less lax ap- 
pendages, in the reduction of the spinature of the body, and 
in the complete absence of pigment from the eye. 

7 Richardina spongicola^ sp. n. 

The cephalothorax, which is of thinner texture than the 
other parts, is short, broad, and tumid ; the prominent poste- 
rior edge of the cervical groove is armed with a row of pro- 
cumbent spines, and a second concentric but shorter row of 
spines surrounds the base of the rostrum; otherwise the 
carapace is smooth. 

The rostrum, which is nearly a third the length of the rest 
of the carapace, has the dorsal edge serrated throughout and 
the ventral edge serrated at the tip only. 

The eyes, which are on short stoutish stalks, are quite 
without pigment and have some spinules round their base 
dorsally. 

The antennal scale is falciform ; its outer ed^re ends in a 



292 On Indian Beep-sea Crustacea, 

first pair of legs, and nearly as long as the combined carapace 
and rostrum ; their ischium and merus are compressed and 
somewhat broadened. 

Except for a few spinules on the carpus of the great 
cheliped the legs are smooth. 

The first three pair of legs are truly chelate and the last 
two pair are apparently so, since their small dactylus ends in 
a pair of claws. 

The first pair is slender. [The second pair is broken off 
in our single specimen.] The third pair is of Alphean 
oddness, the left being slender and non- elongate, while the 
right is nearly as long as the body without the telson and is 
very massive, especially as regards the hand. The last two 
pair have a three-joint carpus and a two-joint propodite. 

The abdomen is perfectly smooth except for the telson, 
which is longitudinally divided into two lobes by a deep 
groove, the strong convexity of each groove being spiny. 

The first pair of abdominal legs in the female are uni- 
ramous, the last pair (swimmeret) have the outer edge of the 
outer lobe serrated. 

The single specimen, which is an egg-laden female, 
measures 26 millim. from the tip of the rostrum to the tip of 
the telson. 

The eggs are few and are of very large size — nearly 
1'5 millim. in diameter after contraction in spirit. 

Order STOMAJ?ODA. 

SquiUa leptosquilla^ Brooks, 

Squilla 'W.K. Brooks, ‘ Ohallengei'’ Stomapoda, p. 30, pi. i. 

figs. 1 & 2. 

Three very fine specimens from the Andaman Sea, 185 
and 370-419 fathoms. They undoubtedly came from the 
depths. 


Order AMPHIPODA. 

Gystisoma spinosum (Fabr.), Stebbing. , 

Cystisoma sptnosujrtj Stebbing, ‘Challenger’ Amphipoda, p. 1819, 
pis. cKv.-clvi. 

Two specimens from the Andaman Sea, 498 and 172-303 
fathoms. ^ Though they came up in the trawl they were 
ac^mpanied by such pelagic forms as Salpa, Pyrosoma^ and 
FiruloideSf with whicn no doubt they were associated in life. 
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XLIV . — Descriptions of some new Species of Heterocera from 

Tropical America, By Heebert Druce, F*L.S. &c. 

Fam. LitliosiidaB. 

Eudesmia punctata^ sp. n. 

Male, — Head, thorax, and tegulge yellow ; antennse black ; 
abdomen yellow, with a black line extending from the base 
to the anus; the anal segment black; legs yellow. Pri- 
maries brown, the veins near the base yellow; a large yellow 
spot at the end of the cell: secondaries chrome-yellow, 
broadly bordered with black from the apex to the anal angle 
and partly along the inner margin, where it is streaked with 
yellow. 

Expanse 1 inch. 

Uab, Venezuela, Cucuta {Mus, Dncce). 

Josiodes tooearidia^ sp. n. 

Male, — Head, antennge, thorax, and abdomen black, the 
sides of the abdomen yellow near the base; legs black. 
Primaries chrome-yellow, the costal margin, apex, outer 
margin, and a fine line crossing the wing near the apex all 
black : secondaries chrome-yellow, bordered with black at the 
apex and outer margin as far as the anal angle . — Female 
similar to the male, but with the black margins rather wider. 

Expanse, $ ? , 1^^ inch. 

Hah, Ecuador, lutaj {Bucklei^^ Mus, Dntce). 

This species is allied to Josiodes myrrak^ Cram. 

Josiodes entella^ sp. u. 

Male, — Head, antennse, thorax, and abdomen black, the 
last three segments of the abdomen dark blue ; a fine yellow 
line on each side of the abdomen from the base to the anus ; 
legs bluish black. Primaries black, crossed beyond the 
middle from the costal to the inner margin by a wide chrome- 
yellow band, and an elongated spot close to the apex of the 
same colour : secondaries deep black. 

Expanse If inch. 

floS. British Gruiana {Whitely^ Mas, Drace), 

Eudule donuca^ sp. n. 

Hole, — Head, thorax, and abdomen yellow; antenum 
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black ; legs yellow. Primaries pale yellow, the apex almost 
white, with three short black streaks on the white part ; two 
black dots on the costal margin, one at the end of the cell, 
and there is a straight line below the cell : secondaries yellow ; 
a small black dot at the end of the cell and a dusky streak 
from the base between the cell and the inner margin ; the 
fringe of both wings black. 

Expanse lyV inch. 

Ilab. Ecuador, Sarayacu {Buckley^ Mus. Bruce). 

This species is allied to Eudule tritonia^ Druce. 

Eudule lohiformisj sp. n. 

Male. — Head, thorax, abdomen, and legs yellow ; antenna 
black. Primaries semihyaline pale yellow, darkest at the 
apex and outer margin ; the costal margin folded over near 
the apex, forming a small lobe ; secondaries semihyaline pale 
yellow. 

Expanse 1 inch. 

Bab. Amazons, Maranham {Leech, Mus. Druce) ^ 

A specimen of this species is in the National Collection 
from Panama, Chxriqui {Area). 

Earn. CyllopodidsB. 

Phceoclilcena graba, sp, n. 

Male. — Head, antennge, thorax, tegulse, and legs black, 
the collar with yellow spots, the tegulse edged with yellow ; 
abdomen black, the basal segments yellow, the underside 
white. Primaries dark brown, the veins yellow ; a large 
heart-shaped spot below the cell near the base and a round 
spot nearer the apex, both chrome-yellow: secondaries chrome- 
yellow, broadly bordered with black. 

Expanse If inch. 

Bab. Peru, Rio Napo {Whitely, Mus. Bruce), 

A specimen of this species is in the National Museum. 

PhcEOchlmia amazonica, sp, n. 

Male. — Head, collar, and abdomen yellow; antennae and 
thorax black; tegulse black, edged with yellow; abdomen 

ith a black line down the middle and one on each side ; the 
nnderside and legs yellowish white. Primaries dark brown, 
the veins pale yellow; a large triangular- shaped pale yellow 
spot close to the base and a small oval-shaped spot beyond 
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tlie cell : secondaries yellow, the costal raargin, apex, and 
outer margin broadly black. 

Expanse 1-^ inch. 

Hah. Amazons, Santarem {Leech^ Druce), 

This species is allied to P. solilucis^ ButL 

Thyrgts ceron^ sp. n. 

Male. — Head, antennm, tegulas, thorax, abdomen, and legs 
black ; the underside of the head yellow. Primaries black, 
crossed from the middle of the costal margin to the anal 
angle by a wide pale yellow band : secondaries black, the 
apex bordered with yellow; the underside the same as above. 

Expanse 2^ inches. 

Hah. Colombia, Santa ilartin, Llanos of Rio Meta [Child) ; 
E. Peru [Whitely^ Mus, Druce). 

This species is allied to Thyrgis melitta^ Cram. 

Getta lahana^ sp. n. 

Male. — The head, tegulse, thorax, abdomen, and legs 
brownish black ; the underside of the abdomen white. Pri- 
maries black, crossed about the middle from the costal margin 
to the anal angle by a wdde cream-coloured band ; secondaries 
brownish black: the underside the same as above, excepting 
that the secondaries have a large yellow spot at the apex. 

Expanse inch. 

Hah. Ecuador, Sarayacu [Buckley^ Mus. Druce). 

Getta (?) lysia.^ sp. n. 

The head, antennee, tegulse, thorax, end abdomen black, 
the latter banded with white on the underside ; underside of 
the head, base of the palpi, and the anus yellow ; a white 
line down the middle of the thorax. Primaries brownish 
black, the veins grey ; a white band crosses the wing beyond 
the middle; the band tapers from the costal margin to a 
point on the outer margin : secondaries black. 

Expanse inch. 

Hah. Amazons, Ceara [Leech^ Mus. Druce). 

Getta ennia^ sp. n. 

Male. — Head, antennae, tegulae, thorax, abdomen, and legs 
dark brown. Primaries and secondaries dark brown; pri- 
maries crossed beyond the middle from the costal margin to 
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the anal angle by a wide pale yellow band. Underside as 
above. 

Expanse 1^ inch. 

Eah, South Brazil (Mus. Druce), 

Flavmta volumnia^ sp. n. 

Male. — Head, antenna, thorax, abdomen, and legs black. 
Primaries black ; a wide band from the base along the inner 
margin and one crossing the wing from the costal margin to 
the anal angle both light yellow : secondaries flight yellow ; 
the costal margin, apex, outer and inner margin edged with 
black ; a wide black line, becoming wider about the middle, 
extends from the base to the outer margin. 

Expanse 1-| inch. 

Eao. East Peru, Rio Napo {Whitely^ Mus, Druee). 

Allied to Flavinia dichroa^ Perty. 

Flamnia DarnJbrdij sp. n, 

Mah. — Head, antennae, thorax, and abdomen black ; the 
tegulm pale yellow; the underside of the abdomen yellowish 
white ; legs pale brownish yellow. Primaries black ; a small 
yellow streak from the base partly along the inner margin ; 
a narrow yellow band at the end of the cell, partly crossing 
the wing from the costal margin to near the anal angle, but 
not reaching it : secondaries black, with two broad yellow 
bands from the base to the outer margin, the first band close 
to the inner margin, the second nearest the apex. — Female 
very similar to the male. 

Expanse 1 inch. 

Hub. Buenos Ayres {JDurnford^ Mus. Drucd ) . 

Flamnia eion^ sp. n. 

Male. — Head and tegulm yellow; antennm, thorax, and 
abdomen above black ; the underside of the abdomen white ; 
a fine yellow line on each side of the abdomen extending 
from the base to the anus ; the legs black. Primaries black, 
the apex edged with white; a w'idc yellow streak extends 
from the base below the cell nearly to tl'ie anal angle ; a rather 
broad yellow band crosses the wdng beyond the middle; 
secondaries yellow, the apex and outer margin broadly 
bordered with black; a submarginal black band extends 
from the base to the apex ; a wide black line extends from 
the end of the cell to the middle of the outer margin ; the 
underside the same as the upperside. 

Expanse 1 J inch. 

Bolivia IMus. Druce)., 
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Flavinia velina^ sp. n. 

Male. — Head, antennaa^ thorax, and the upperside of the 
abdomen black, the sides of the abdomen yellow ; the under- 
side white ; the tegulae yellow at the base ; the legs greyish 
white. Primaries yellow; the costal margin, apex, and 
outer margin broadly banded with black; no black band 
crossing the wing^ as in F.posiioa^ Walk. ; secondaries bright 
yellow, the apex and outer margins broadly bordered with 
black. 

Expanse li inch. 

Hah. East Peru [WMtely^ Mus, Druce). 


Micropus ocJira^ sp. n. 

Male. — Head, antenna, and palpi black ; thorax and upper- 
side of the abdomen black, with a central narrow yellow line 
extending from the back of the head almost to the anus ; the 
underside of the abdomen white. Primaries yellow, the 
costal and inner margin edged with black, the apex and 
outer margin broadly black : secondaries yellow, bordered 
with black from the apex to the anal angle. Underside as 
above. — Female very similar to the male. 

Expanse inch. 

Hah. Venezuela (J/w5. Dmce). 

Myonia choha^ sp, n. 

Male. — Head, antennse, thorax, tegulse, and abdomen above 
black, the underside of the latter white ; a spot at the back 
of the head, a row of spots down the middle of the abdomen, 
and a line on each side all yellow ; legs black above, whitish 
on the underside. Primaries brownish black, with a round 
yellow spot on the costal margin nearest the apex : second- 
aries deep black, crossed about tlie middle from the costal to 
the inner margin by a wide yellow band. — Female very similar 
to the male, but with a yellow band on the primaries. 

Expanse l-j^ inch. 

Hah. Amazons, Saiitarem {Leech j Mus. Druce). 

Myonia mitys^ sp. n. 

J/afe.—Head, antennse, thorax, and abdomen black ; under- 
side of the head yellow ; tegulse yellow, edged with black ; a 
fine white line on each side of the abdomen ; the underside 
and legs white. Primaries black, the veins yellow ; a yellow 
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band partly crosses the wing beyond the middle : secondaries 
deep black, with a round yellow spot at the end of the cell. 
Expanse \\ inch. 

Hah, Amazons, Santarem {Leech^ Mus, Druce), 

PJiintia tegyraj sp. n. 

Female, — ^Head, thorax, abdomen, and legs black. Pri- 
maries black, partly crossed beyond the middle from the 
costal margin by a chrome-yellow band : secondaries white, 
bordered with black. 

Expanse inch. 

Hah, Ecuador ( Whitely^ Mm, Druee ) . 


Demra Garden^ sp. n. 

Male, — Head, antennse, thorax, tegulss, and abdomen 
black; the underside of the abdomen and legs yellowish 
white. Primaries black ; an elongated white streak from the 
base nearly to the middle and a rather large crescent-shaped 
white band at the end of the cell : secondaries white, bordered 
with black from the apex to the anal angle. 

Expanse inch. 

H(A, Interior of Colombia {Carder^ Mm. Druoe), 

Devara (?) nasor^ sp. n. 

Female. — Head, collar, tegnlse, thorax, abdomen, and legs 
blackish brown ; antennas black ; tegulsB spotted with yellow. 
Primaries brown, the veins yellow ; a zigzag yellowish- white 
band crosses the wing about the middle from the costal 
almost to the inner margin ,• a yellowish- white spot on tlie 
outer margin near the apex: secondaries brownish white, 
broadly bordered with dark brown, the inner margin broadly 
shaded with brown. 

Expanse If inch. 

Hah, Antioqua, Fentino {Salmoii^ Mm, Druce), 


Defoara eos^ sp, n. 

Male, — Head, collar, tegulse, thorax, abdomen, and legs 
black. Primaries black ; a streak at the base and four spots 
at the end of the cell yellowish white: secondaries white, 
very broadly bordered with black. 

Expnse Ixlr icich. 

H<w. Ecuador, Ghiguinda {Buckley ^ Mm, Druce), 
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Nelo pyrgion^ sp, n. 

Male, — Head, antennas, thorax, abdomen, and legs black. 
Primaries black, crossed beyond the middle by a dark red 
band glossed with dark blue : secondaries black : the under- 
side of both wings similar to the upperside, but browner in 
colour. 

Expanse inch. 

Hah, Ecuador, Balsapamba (J/ws. Druce), 

This species is allied to Nelo tolosa^ Druce. 

Nelo cJioha^ sp. n, 

Male, — Head, antennae, thorax, abdomen, and legs black ; 
tegulae red. Primaries black, shot with bright blue from the 
base to beyond the middle ; a large orange-red spot beyond 
the cell, glossed with blue : secondaries black, glossed with 
dark blue from the base to beyond the middle ; underside of 
both wings dark brown, the veins all black, and a large red 
spot at the base of the secondaries. 

Expanse inch. 

HoA, N. Peru {Krause^ Mm. Druce), 

Nelo raciliaj sp. n. 

Male. — Head, antennsa, tegulse, thorax, abdomen, and legs 
black, a reddish spot on the base of the tegulse j the under- 
side of the abdomen brownish white. Primaries dark brown, 
with a large, almost central, orange-red spot, pointed at the 
end of the cell ; secondaries dark brown. Underside similar to 
the upperside, but much paler in colour, and with all the veins 
black. 

Expanse 1 inch. 

Hah, Colombia, Pacho, Tolima, Fusagusuga {Chapman^ 
Mus, Druce), 

This species is allied to Neh veltternay Druce, and may be 
the northern form of that insect. 

Nelo diasia, sp. n. 

Male, — Head, antennm, thorax, tegulse, abdomen, and legs 
black. Primaries black, crossed about the middle from the 
costal margin to the anal angle by a wide orange-yellow 
band ; secondaries blackish brown, the underside pale brown, 
the veins darker. 

Expanse inch. 

Hab. Bolivia (Garhpp, Mm. Druce). 
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Neh pandia^ sp. n* 

Male. — Head, antennas, thorax, tegulas, abdomen, and legs 
dark brown. Primaries dark brown, with a large oval-shaped 
orange-yellow spot at the end of the cell : secondaries dark 
brown, the underside very similar to the upperside, but paler* 

Expanse inch* 

Hab. Bolivia {Oarlepp, Mus. Druce). 

Nelo ihyrea^ sp. n, 

Mah. — Head, antennas, thorax, tegnlas, abdomen, and legs 
black. Primaries bluish black, with a large oval white spot 
at the end of the cell: undeiside similar to the upperside, 
but the costal margin and the apex silver-grey, crossed by 
the black veins : secondaries blue-black, the underside silvery 
giw, with the veins all black. 

Expanse 1-^ inch. 

Bolivia {Qarleppy Mus, Dmce)., 

Nelo hermceaj sp. n. 

Male. — Head, antennm, thorax, tegulse, abdomen, and legs 
black. Primaries black, wdth a large oval-shaped chrome- 
yellow spot beyond the band crossed with black veins: 
secondaries deep black ; the underside greyish black, with all 
the veins black. 

Expanse If inch. 

Hah. Ecuador, Balsaparaba (il/wa. Dmce), 

This species is allied to Neh paterna^ Druce. 


Sangala superba^ sp. n. 

Male, — Head, antennse, thorax, and tegulas black ; abdo- 
men above blue- black, the sides striped with bright red, the 
underside black; legs black. Primaries dark glossy blue, 
with a large bright red band crossing the wing at the end of 
the cell from the costal margin almost to the anal angle ; on 
the underside the band is pale orange-colour : secondaries 

f lossy dark blue, the underside dark brown ; all the veins 
lack; the costal margin and a streak between each vein 
bright red. 

Expanse 2 inches. 

Hob, Colombia, Manaure (Jl Simons ^ Mus, Druci). 
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Scotura avara^ sp. n. 

Male, — Head, antenna?, thoiax, abdomen, and legs black ; 
front ot head and tegula? greyish ; a white line extends down 
the middle of the abdomen horn the base almost to the anus ; 
the underside white. Primaries black, the veins white from 
the base to the middle ; a wdde white band crosses the wing 
about tlie middle, but does not quite reach the costal margin : 
secondaries semihyaline \diite, broadly bordered with black 
at the apex and round the outer margin. The underside very 
similar to the upperside, the secondaries with a white spot at 
the apex. 

Expanse 1^ inch. 

I/aL Ecuador, Sarayacu (Buckley^ Mus, Bruce). 


Earn. Dioptid®. 

Polypmtes cistrina^ sp. ii. 

Male . — Head and antennse black, underside of the head 
yellow; thoiax and tegul^ brown, the latter edged with 
white; a yellow spot cn the base of the tegulfe; abdomen 
black, grey at the base and w’hite on the underside; legs 
black. Primaries brown, the veins and a spot on the outer 
margin near the apex yellow; a rather wide wdiite band 
partly crosses the wing from about the middle of the costal 
margin : secondaiies w^hite, broadly bordered with black at 
the apex and round the outer margin. 

Expanse 1^ inch. 

Hah. Ecuador, Chiguinda {Buckley^ Mus. Bruce). 


Polypcetes sp. n. 

Male. — Head, antenna, thorax, tegulse, abdomen, and legs 
black, the underside of tlie abdomen white. Primaries from 
the base to about the middle white, but slightly dusky close 
to the base; the outer half of the wing black; a small streak 
at the end of the cell and two small spots close to the apex 
white : secondaries white, broadly bordered with black. 

Expanse 1 inch. 

Hah. Bolivia {^Gtarlepp^ Mus. Druce). 


Astyocliia dolens^ sp, n. 

Male. — Head, antennse, thorax, tegulse, abdomen, and legs 
black. Primaries seraihyaline black, darkest along the costal 
maigin, at the end of the cell, and at the apex; a whitish 
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spot between the end of the cell and the apex : secondaries 
seniih 3 "aline white, broadly bordered with black ; the veins 
all black. 

Expanse 1 inch. 

EaK Bolivia [Garlepp^ Mas. JOntce). 

Astyochia ithra^ sp. n, 

Male. — Head^ antenns?, thorax, tegulse, abdomen, and legs 
black. Primaries black, slightly hyaline at the base ; on the 
underside the apex is grey : secondaries white, very broadly 
bordered with black. 

Expanse inch. 

Eah. Bolivia {GarUppy Mus. Druce). 


XLV. — Foraminifera from the Cambridge Greensand.^^ 
By Fbedeeick Chapman, A.L.S., F.R.M.S. 

Part IL ^ 

Subfamily Eobosamiiwjb (continued)* 
Frondicularia, Defrance [1824]. 
Frondiculana inoersay Beuss. 

Frondicidana imersa^ Reuse, 1845, Yerstein. bohm. Kreidef. pt. i. p. 31, 
pi. viii. figs. 15-19, pi, xiii. fig. 42 ; Chapman, 1894, Joum. R. Micr. 
Soe. pp. 155, 156, pi. hi. fig. 8 . 

A well-known species in the Gault and Chalk. At Folke- 
stone it "was found only in zone x. 

A few fragments from Swaffham. 

Frondicularia laneeolay Beuss. 

Frondictdaria lanceola, Eeuss, 1860, Sitzungsb. d. k. Ak. Wiaa. Wien. 
Tol xl. p. 198, pi. V. fig. 1 j Chapman, 1894, Journ. E. Micr. Soc. 
p. 157, iii. fig. 15. 

Two specimens, one of which is fragmentary, were found 
at Swaffham. 


Frondicularia Ungeriy Reuss, 

Frondicidaria Ungeri^ Reuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
yoL xlvi. p. 54, pL iv. figs. 11 a, 65 Chapman, 1894, Joum. R. Micr. 
Soe. p. 157, pL hi. fig, 16. 

Two specimens from Swaffham. 

• For Part L see this Magazine for January 1899, pp. 48-66, 
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Frondicularia Parheri^ E-euss. 

Irondiculana Farlieri^ Reuss, 186^, Sitzun^b. d. k, Ak. Wiss. Wien, 
vol. xhi. p. 91, pi. xii. 7 ; Chapman, 1894, Joum. R. Micr. 
Soc. p. 157, pi. hi. hg. 17. 

Four good specimens of this species were found at SwafF- 
ham, one of which bears upon its lateral surface the initial 
chambers of Vitriioehbina Sollasi, 

Frondicularia guestplialica^ Reuss. 

Frondiculana guestphalica, Renss, 1860, Sitzungsb. d. k. Ak. Wiss. 
Wien, vol. xl. p. 195, pi. vi. %. 2 ; Chapman, 1894, Jonm. R. Micr. 
Soc. p. 158, pi. iv. fig. 2, 

Two specimens from S waff ham. 

Frondicularia striga^ sp, n. (Fig, 1.) 

Lateral outline of test subovate, acuminate ; the oral end 
more produced j complanate, with the surface nearly even, 
but relieved by two strong riblets running vertically down 
the middle of the test and covering the oral terminations of 

Fig. 1. 



Frondicularia striga, sp. n. x 15* 

each chamber. The margins of the chambers not marked 
by very strong shell- thickening as in some species having 
the same general outline. Edge of the test slightly grooved. 
The shell-suiface under a high power appears finely granu- 
lated or lippled. Length of type specimen 1*9 millim : 
breadth 1*4 millim. ; thickness of edge *133 millim. 

This species appears to he quite distinct from any pre- 
viously figured. In outline it somewhat resembles F^perovata, 
Chapman but is not so regularly ovate, and the sutural 
margins of the chambers are not incurved towards the aboral 
♦ 5ourn. R. Micr, Soc. 1894, pp. lo8, 159, pi. iv. figs. 5 a, b. 
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end. F. Gordai^ Eeuss is near to F. striga in its general 
outline, tut it bears no double riblet on the shell-surface. 
These vertical costulas are comparable with the same struc- 
tures forming a marked feature in F. Fritschiy Pernei’t. 
The latter species^ however, belongs to the group with much 
elongated tests, and I have never met with any intermediate 
and broader specimens of F, Fritsohi than those figured in 
the paper dealing with the Frondicularice from the Gault of 
Folkestone under the name of F. piniiceformis (=F. FritscMy 
Perner t). 

The specimens recorded by G. E. Vine from the Cambridge 
Greensand as Frondicularia, var. with two parallel longi- 
tudinal ribs/’ may either belong to this present species or to 
F, Fritschu 

Tliree specimens of F, striga with fairly constant characters, 
but all slightly broken, were found in the Cambridge Green- 
sand of S waff ham. 

Frondicularia ArcMaciana^ d’Orbigny. 

Frotidicvlana ArcJmekna, d'Orbigny, 1840, M4m. Soc. geol. France, 

Tol. iv. p. 20, pi. i. figs. 34-56; Beuss, 1845, Yerstein. bohm. 

Kreidef. pt. i. p. 81, pi. xiii. fig. 29 ; Ohapman, 1894, Joura. K. 

Micr. Soc. p. loo, pL iii. fig. 6. 

A broken specimen was found at S waff ham which bears 
vertical strise on its lateral surfaces similar to those found in 
the Gault of Folkestone and the Chalk of Bohemia. 

Flabellina, d’Orbigny [1826]. 

FlahelUna didyma (Berthelin). 

Frondicularia didyma, Berthelin, 1880, M6m. Soc. g5ol. France, s^r. 3, 

voL i. no, 6, p. 61, pi, ii. figs. 18 a, h. 

FlahelUna didy^na (Berthelin), Chapman, 1894, Journ. R. Micr. Soc. 

p. 159, pL iv. fig. 7. 

One specimen from Swaffham. 

Ehabdogoniuai, Eeuss [I 860 ]. 

Rhaldogonium esccavatum^ Eeuss. 

Fhahdogonium excavatum, Beuss, 1862, Sitzungsb. d. k. Ak. Wiss. 

-5^ vol. xlvi. p. 91, pL sii. fig. 8 ; Chapman, 1894, Jonm. R. Micr. 

Boe. p. 160, pL IV. figs. 0 a, h 


^ Yerstein. hohm. Ejeidefi 1845, pt. i. p. 31, pi. viii. figs. 26-28, 
pi. xiii. fig. 41. 

t Foraminifeiy Cesk^o Cenomanu ** (Pal. Bohemia, no. 1892. 
p. 68, pi, vii, figs. 1 ’ 

X Joum. B. Micr. Soc. 1894, p. 156, pi. ni. figs. 9-11, 
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In the Gault this species appears to be confined to the 
uppermost zones. It is somewhat frequent at S waff ham, 

Rhabdogonium eoGcavaturriy Reuss, var. ewilis^ nov. 

(Fig. 2.) 

This variety is distinguished from the typical R, excaoaiam 
by the elongate form and extreme tenuity of its test. The 
primordial segment is separated from the rest of the shell by 

Fig. 2. 



JRhahdogonhim excavatum, Reuss, var. eviUs^ nov. X 30. 
a, lateral view ; oral aspect. 

a conspicuous constriction. Length *9 millim. ; breadth at 
the widest part of the oral extremity *3 millim. 

The figured specimen was obtained from the Cambridge 
Greensand of Swaffham. 

Marginuuna^ d’Orbigny [1826], 

MarginuUna glabra^ d’Orbigny. 

Marginulina glah'a, ffOrbigny, 182G, Ann. Sci. Nat. vol. vii. p. 250, 
no. 6 ; Modele, no. 55 ; Oliapman, 1894, Joum. R. Mier. Soc. p. 160, 
pi. iv. figs. 11 «, 5. 

Two specimens from the Greensand of Swaffham. 

Marginulina hamulus^ Chapman. 

Marginulina hamulus^ Cbapman, 1894, Joum. R. Micr. Soc. p. 161, 
pi. iv. figs. 13 a, 6. 

Two specimensj in both of which the test does not so 
rapidly increase in size as the specimens figured from the 
Folkestone Gault, w^ere found at Swaffham, 

Marginulina linearis^ Eeoss, 

Marginulina linearis, Reuse, 1862, Sitzungsb. d. k. Ak. Wiss. "Wien, 
vol. xlvi. p. 60, pi. v. fig. 15 ; Cbapman, lo94, Journ. R. Micr, Soc. 
p. 161, pi. iv, fig. 14. 

Rare at Swaffham. 

Ann^ i& Mag. X Ser. 7. VoL iii. 


23 
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2larginulina soluta^ E-euss. 

MarginuJina soluta^ Keuss, 1860, SitzuBgsb. d. k. Ak. Wiss. Wien, 
Tol. xl. p. 206, pL Tii. fig. 4. 

This species is easily recognized by the bulb-like initial 
segment and the prominent tabular oral termination. This 
form has not been met with up to the present in the Folke- 
stone Gault. It was found by Eeuss in the Chalk of West- 
phalia. 

Four specimens from the Greensand of Swaffham. 


2Iarginulina cequivoca^ Reuss. 

Margiaulina aquivoca, Reuss, 1862, Sitzungsb. d. k. Ak. W^iss. Wien, 
Tol. xlvi. p, 00, pi. V. fig. 17 ; Chapman, 1894, Journ. R. Micr. Soc* 
p. 162, pi. iv. % 20. 

Three specimens, one of which has a greatly prolonged 
tubular aperture, were found at SwaflPham. 

Marginulina strmtocostatay Reuss. 

MargmuHna striatowtata^ Reuss, 1862, Sitzungsb. d. k. Ak. "Wiss. 
Wien, Tol. xlvi. p. 62, pL Ti. fig. 2 j Chapman, 1894, Journ. R. Micr. 
Soc. p, 163, pi. iv. fig. 21. 

Two specimens were found at Swaffliam. 


ilarginulina Jonesi^ Reuss. 

MarginuUm Jonesi^ Reuss, lfc62, Sitzungsb. d. k. Ak. Wlss. Wien, 
voi. xlri. p. 61, pi. V, fig. 19 ; Chapman, 1894, Journ. R. Micr. Soc. 
p. 163, pL iv. fig. 24. 

One specimen from Swaffhatn. 


Vaginuuna, d’Orbigny [1826]. 

Vagmulina rectay Reuss. 

Tagbiulma recta, Reu&s, 1862, Sitzungsb. d. k. Ak. Wlss. Wien, 
vol. xlvi. p. 48, pi. iii. figs. 14, 15 , Chapman, 1894, Journ. R. Micr. 
Soc. p. 422, pi viii. figs. 1 a, b. 

This species is fairly common at Swaffham. 

Vagmulina recta, Reuss, var. teiiuistriatay Chapman. 

Vaginulma recta, Reuss, var. tmmietriata, Chapman, 1894, Jomn. R. 
Micr. Soc. pp. 422, 423, pi. viii, fig. 2. 

This Yariety is common at Swaffham. 
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Vaginulina truncata, Eeuss. 

Tagmulina truncata^ Heuss, 18G2, Sitzungsb. d. k. Ak. Wiss. Wien, 
Tol. zlvi. p. 47, pL iii. fig. 9 j Oliapman, 1894, Journ. H. Micr. Soc. 
pp. 423, 424, pL Tiii, figs. 5 a, h, 6. 

It is difficult to define the limits o£ the type form of this 
speciesj for it passes so insensibly into the robust variety with 
the redundant shell-growth. Variations of V, truncata, in 
which the later segments are Frondicularian, are met with in 
the Cambridge Greensand, similar to those which were found 
in the Gault of Folkestone 

V, truncata is very common at Swaffham. 

Vaginulina truncata^ E.euss, var. robusta^ 

Berthelin & Chapman. 

Vaginulina truacata, Beuss, ^al•. tres rohuste^ Berthelin, 1880, Mem. 
»Soc. geol. France, 3, voL i. no. 5, p. 40, pi. ii.figs. 4 c, b, 

Vaginulina tnmcata^ Reuss, Tar. robust Chapman, lb94, Journ. R. 
Slier. Sue. pp. 424, 425, pi. viii. figs. 7 c, h. 

This variety is equally abundant with the type form at 
Swaffham. 

Vaginulina truncata^ var. eurynota^ Eeuss. 

Vaginulina eurynota^ Reuss, 1802, Sitzung&b. d. k, Ak. Wiss. Wien, 
Tol. xlvi. p. 90, pi. xii. fig. 9 j Burrow s, Sherboin, and Bailey, 1890, 
Journ. R. Micr. Soc. p, 559, pi. fig. 9. 

In the Gault series this curved form of Vaginidina was 
found to graduate into what may be regarded as the type 
form — F. truncata — and w^as included under that name in 
the descriptive papers on the Folkestone Foraminifera, An 
extremely good specimen of this variation was found in the 
Cambridge Greensand of Sw^affham, and is here regarded as a 
vaiiety ot K truncata. 

Vaginulina arguta^ Beuss. 

Vaginulina arguta, Reuss, 1860, Sitzungsb. d. k. Ak. Wiss. Wier, 
'vol. xl. p. 202, pL Tiii. fig. 4; Chapman, 1894, Journ. R. Mirr. Soc. 
p. 425, pi. \iii. tigs. 9 <z, b. 

One specimen from Swaffham. 

Vaginulina htriolata^ Beuss. 

Vaginulina striolata, Reuss, 1862, Sitzungsb, d. k. Ak, Wiss. Wien, 
\ol. slyi. p. 46, pi. iii. fig. 7 j Chapman, 1894, Journ, R, Micr. Soc. 
pp. 425, 426, pL 'viii. fig. 10. 

This species was represented in the series from the Upper 
* Cy. Journ. R. Micr. Soc. 189&, p. 14, pi. ii. fig. 13 



308 


Mr. F. Chapman on Foraminifera 

Gault at Folkestone by a single specimen, and it is also 
unique in the collection from the Cambridge Greensand of 
S waff ham. 


Vaginulina comitina^ Berthelin. 

VaginiiUna coinitina^ Bertbelin, 1880^ Mtlin. Soc, g^ol. France, s^r. 3, 
yoL i. no. 5, p. 38, pL i. figs. 21 Chapman, 1894, Joum. R. 
Micr. Soc. p. 426, pi. Yiii. fig. 11. 

This species lias previously been described from the Gault 
of France and England, and it has also occurred in the Chalk 
detritus of Charing, Kent. It is rare at S waff ham. 

Vaginulina Biochei^ Berthelin. 

Vaginulina BiocTiei, Berthelin, 1880, M^m. Soc. g^ol. France, s^r. 3, 
vol. i. no. 5, p. 42, pi. ii. figs. 9 a, Chapman, 1894, Journ. R, 
Micr. Soc. p. 427, pi. \iii. figs. 14 a, 6. 

This rare form was originally described from the French 
Gault, and it has also been found in the Gault of Folkestone. 
One specimen from the Cambridge Greensand at Swaff ham. 

Ceistellaria, Lamarck [1816]. 

Gristellaria linearis^ Eeuss. 

OmteUaria linearis, Renss, 1862, Sitzungsb. d. k, Ak. Wiss. Wien, 
yoL xlvi. p. 66, pi. xiL figs. la,b; Chapman, 1894, Journ. R. Micr. 
Soc. pp. 646, pi. is. figs. 1 a, b. 

Yery rare at Swaffham. 

Oristellaria parallela^ Reuss. 

Cristellaria jparallela, Reuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
yoL xlvi. p. 67, pi. Yii. figs. 1, 2 j Chapman, 1894, Joum. R, Micr. 
Soc. p. 647, pi. ix. figs. 5 a, b. 

This occurrence extends the range of the species upward, 
being formerly known from Neocomian, Aptian, and Albian 
beds, and only as high as zone v. at Folkestone, 

Yery rare at Swaff ham. 

Oristellaria cgmboides^ d’Orbigny. 

Cristellaria eymhoides, d’Orbigny, 1846, Foram. Fo&s. 'Vienne, p. 85, 
pi, iii. figs. 80, 31 ; Burro-ws, Sherborn, and Bailey, 1890, Journ. 
R. Micr. Soc. p. 660, pi. xi, fig. 6 j Chapman, 1894, ibid. p. 647, 
pi. ix. figs, 6 a, A 

One specimen from Swaffham, 
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Cristellaria crepidida (Fichtel & Moll) . 

Nautilus crepidida^ Fichtel & [Moll, 1798, Test. Micr. p. 107, pi. six. 
figs. g-L 

Cristellaria crepidula (Fichtel & Moll), d’Orbigny, 3 839, Foram. Cuba, 
p. 64, pL Tiii. figs. 17, 18; Chapman, 1894, Journ. E. Micr. Soc. 
p. 648, pi. ix. figs. B a, b. 

One specimen from SwafFham. 


Cristellaria gladius (Philippi). 

Marginulina gUdiuSy Philippi, 1843, Beitr. z. Kenntniss d. Tertiarf. 

nordwest. Deutschl. p. 40, pL i. fig. 37. 

Cristellaria gladius (Philippi), Hantken, 1875, MittheiL a. d. Jahrb. k. 
ungar. geol. Anstalt, p. 51, pi. v. fig. 12 ; Chapman, 1894, Journ. B. 
Micr, Soc. p. 649, pi. ix. figs. 11 2. 

Two very* typical specimens from Swaffham. 


Cristellaria Bronni (Romer) . 

Blamdaria Bronni^ Romer, 1841, Verstein. d. nordd. Kreidegeb. p. 97, 
pl. XV. fig. 14. 

Cristellaria Bronni (Bomer), Eeuss, 1862, Sitzungsb. d. k. Ak. Wiss. 
Wien, Yol, xlvi. p. 70, pi. vii. figs. 13 5 ; Chapman, 1894, Journ. 

R. Micr. Soc. pp. 649, 650, pi. ix. figs. 12 o, b, 13 a, 6. 

One slightly damaged specimen from Swaffham. 


Cristellaria suloifera^ Reuss. 

Cristellaria sudcifera, Reuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
vol. xlvi. pp. 74, 93, pi. viii. figs. 8 a, 5 ; Chapman, 1894, Journ, R, 
Micr. Soc, pp. 650, 651, pi. x. figs. 2 o, h. 

Rare at SwafiFham. 


Cristellaria triangularis^ d’Orbigny. 

Cristellaria triangidaris^ d’Orbigiy, 1840, M6m. Soc. g4oL France, 
s4t. 1, vol. iv. p, 27, pi, ii. figs, zl, 22; Chapman, 1894, Journ. B. 
Micr. Soc. p. 651, pi. x. figs, 3«, 5. 

One characteristic specimen from SwafiFham. 


Cristellaria trunculata^ Berthelin. 

Cristellaria trunmlata (pars), Berthelin, 1880, M4m. Soc. geol. France, 
s4r. 3, vol. i. no. 5, p. 53, pi. iii. fiigs. 27 a, 5 ; Chapman, 1894, Journ, 
B. Micr. Soc. p. 651, pi. x. figs. 4 a, b. 

Rare at SwafiFham. 
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Gristellaria oligostegia^ Reuss. 

Cristellaria oliqostegia^ Reuss, 1860, Sitzungsb. d. k. Ak. Wiss. Wien, 
Tol. xl. p. 213, pi. viii. fig. 8; Chapman, ISOi, Journ. R. Micr. Soc. 
pp. 6ol, 6o2, pL X. figs, o h. 

This species is somewhat rare at Swaffham. 

Gristellaria scitulay Berthelin. 

CrisfeUaria, seitvla^ Berthelin, 1880, M€m. Soc. g^ol. Finance, ser. 3, 
Tol.i, no, o, p. 58, pi. iii. figs. 3«-c; Chapman, 1894, Journ. R. 
Micr. Soc. p. 652, pi. x. figs. 7 a, h. 

Yery rare at Swafifham. 

Gristellaria complanaia^ Reuss. 

Gristellaria complanata, Reus^, 1845, Verstein. bohm. Kreidef. pt. i. 
p. 33, pi. xiii. fig. 54; Chapman, 1894, Journ. R. Micr. Soc. 
pp. 6^, 654, pi. X. figs. 12 a, b. 

One very fine example from the Cambridge Greensand of 
Swafifham. 


Gristellaria turgidula^ Reuss. 

Orisfellaria turgidda^ Reuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
Tol. xlvi. p. 73, pi. viii. fi^. 4«, 5 ; Chapman, 1898, Journ. R. ilicr. 
Soc. pp. 1, 2, pi. i. figs. 1 «, 5. 

Very rare at Swaffham. 

This record extends the range of the form upward, it 
having been noticed previously in the various divisions of the 
Albian stage. 


Gristellaria circumcidanea, Berthelin. 

Gristellaria circimicidanea, Berthelin, 1880, Mto. Soc. g(5ol. France, 
ser. 3, vol. i. no. 6, p. 52, pL iii. figs. 1 a, 5 ; Chapman, 1896, Journ. 
H. Micr. Soc. pp. 2, 3, pL i. figs. 2 n, 5. 

This species is common at Swafifham. 


Gristellaria convergens, Borne maun. 

Cri^eUariaeonvergens, Bomemann, 1855, Zeitschr. d. deutsch. geol. 
^e^h. vol. vii. p. 327, pi. xiii. figs. 16, 17 ; Chapman, 1896, Journ. 
B. Micr. Soc. p. 4, pi. i. figs. 6 A 

One specimen from Swafifham. 


Gristellaria gihha^ d’Orbigny. 

Vristella^ ^bla, d^OrbW 1826, Ann. Sci. Nat. vol. ^ii. p. 292, 
no. l^Tj Chapman, 1896, Journ. R. Micr. Soc. pp. 4. sf pi. i! 
tigs, i O, 0 . 7 j r 


This species is common at Swaffham, 
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Gristellaria rotulaia (Lam.)* 

LenticuHtes rotnlata, Lamarck, 1804, Annales du Museum, toI. v. 

p. 188, no. 3 ; Tableau Eneycl. et Metb. pi, cccclxvi, fig. o. 
Cristellaria rotulaia (Lam.), d^Orbigny, 1840, M^m, Soc. g^ol. France, 
s^r. 1, vol. iy. p. 26, pi. ii. figs. 15-18 ; Chapman, 1896, Journ. E* 
Micr. Soc. pp. o, 6, pi. i. figs. 8 a, 5. 

This species was recorded by G. R. Vine from Cambridge. 
It is common at Swaffham. 


Cristellaria rotulaia (Lam.) , var. macrodiscus^ Reuss. • 

Cristellaria macrodisca^ Eeuss, 1862, Sitzungsb. d. k. Ak. Wiss. Wien, 
yoL xlvi. p. 78, pi. ix. figs. 5 5. 

Cristellaria rotulaia (Lam.), yar. maerodiscus^ Reuss, Chapman, 1896, 
Journ. R. Micr. Soc. pp. 6, 7, pi. i. figs. 9 /z, b. 

This variety is frequent at SwafiFham, 


Cristellaria gaultina^ Berthelin. 

Cristellaria gaultina, Berthelin, 1880, M4m. Soc. g4ol. France, s^r. 3, 
Tol. i. no. 5, p. 49, pi. iii. figs. 15-19 ; Chapman, 1896, Journ. R. 
Micr. Soc. pp. 7, 8, pi. i. figs. 10 a, 11. 

This species ranges throughout the Gault, besides occurring 
at several horizons above the Cenomanian. In the Cambridge 
Greensand of Swaffham and elsewhere (7. gaultina is exces- 
sively common and attains to a great size, some specimens 
being 3 millira. across the disk. 


Cristellaria sternalis, Berthelin. 

Cristellaria stenmlis^ Berthelin, 1880, Mdm. Soc. g^ol. France, ser. 3, 
vol. i. no. 5, p, 54, pi. iii. figs. 2«, Chapman, 1896, Journ. R. 
Micr. Soc. p. 8, pi. ii. figs. 1 a, h. 

This species does not attain to so large a size in the Cam- 
bridge Greensand as in the Gault. It is frequent at 
Swaffham. 


Cristellaria diademata, Berthelin, 

Cristellana diademata^ Berthelin, 1880, M4m. Soc. geol. France, s^r. 3, 
yol. i. no. 5, p. 51, pL iii. ti^s. 4, 5, 12, & 13 ; Chapman, 1896, 
Journ. E. Micr. Soc. p. 8, pi. ii. figs. 2 a, h. 

One fine specimen from the Greensand of Swaffham. 
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Subfamily PoLTMOBPinNmjE. 

POLTMOEPHINA, d’Orbiguy [1826]. 

Polymorphina laotea (Walker & Jacob), var. amplaceata, 
Jones & Chapman. 

Folymorphina lactea (W. & J.), ^^Fistalose form,” Chapman, 1898, 
jfourn. B. Micr. Soc. p. 9, pi. ii. %. 4. 

Folymorp'hina^'^p.^'^^Lr* amj^aceniaj Jones & Chapman, 1896, Journ. 
Linn. Soc., Zoology, vol. xxv. p. 602, figs. 6-9. 

The apical outgrowths of this specimen particularly re- 
semble those seen in fig. 8, p. 502 of Jones and Chapman’s 
summary of the fistulose Polymorphince {tom. supi^h cit). 

One specimen from SwafFham. 

Polymorphina gibha^ d’Orbigny, var. acuplacenta^ 

Jones & Chapman. 

Polymorphina pibhOy dOrhigny, “ Fistulose form,” Chapman, 1896, 
Jouin. B. Micr, Soc. p. 10, pL ii. fig. 6. 

Polymorphina gibha^ d’Orhigny, var. acuplacenta, Jones & Chapman, 
IS^, Joum. Linn. Soc., Zoology, vol. xxy. p. 602, figs. 6, 7. 

The specimens, of which there are two in this series from 
the Cambridge Glreensand of Swaffham, are perhaps more 
nearly comparable with fig. 6, p. 502 of Jones and Chapman’s 
summary than with the uault specimen- 


Polymorphina qutta. d’Orbi^ny, var. diffusa. 

Jones & Chapman. 

Polymorphina gutta^ d^Orhignv, "Fistulose form,” Chapman, 1896, 
«Joum. 

Polymorphina spp., ysxi’diffma^ Jones & (Jhapman, 1896, Journ. Linn. 
Soc., Zoology, vol. xxv. p. 606, figs. 20-29. 

Four specimens, all more or less resembling those from 
the Folkestone Gault, were found at Swaffham. 


Min. p. 386, 
Polymorphina 
p. 11, pi. ii. 


Polymorphina fusiformiSf Eomer. 

Eomer, 1838, Neues Jahi-fa. fiir 

fiaiformia, Eomer, Chapman, 1896, Joum. E. Micr. Soc. 
ig.9. 


Three specimens belonging to the type species were found 
at Swaffham. 
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Polymorphina fibsiformis^ Romer, var. horrida^ Reusa, 

Folymorphhm horrida, TVriglit, 1875, Rep. & Proc. Belf. Nat. Field- 
Club for 1873-74, Appendix, 1875, p. 85, pi. iii. fig. 14. 

Folymorplnm fnnformis^ Romer, Fistulose form,” Chapman, 1898, 
Journ. R. Micr. Soc. pp. 11, 12, pi. ii. fiar. 10. 

Polymorpkina fusifunmSf Romer, var. homda. Reuse, Jones & Chap- 
man, 1896, Journ. Linn. Soc., Zoology, vol. xxv. p. 503, fig. 14. 

The solitary specimen found at Svvaflfham more nearly 
resembles the Chalk specimen found by Mr. Wright than 
that figured from the Grault series. The original specimen of 
von Reuss * belongs to the species P. gatta, 

PolymorpMna fusiformis^ Romer, var. acuplaoenta^ 

Jones & Chapman. 

The variety here under consideration has apparently never 
hitherto been found associated with the type species P. fmi^ 
formis. The nearest figured form of outgrowth which the 
specimens from the Cambridge Greensand resemble is that of 
fig. 9, p. 502 of the summary of the fistulose Polymorphince 
{op. cit.)y although in that specimen the outgrowths are much 
more produced. 

Three specimens of P. fusiformis^ var. acuplacenta^ were 
found at Swaff ham. 


Polymorphina sororia^ Reuss, var. cuspidata^ Brady. 

Folymorphina mroriaf Reuss, var. cmpidafa, Brady, 1834, Chall. Rep. 
vol. ix. jp. 563, pi. Ixxi. figs. 17-19, pi. Ixxii. fig. 4 ; Chapman, 1896, 
Journ. R. Micr, Soc. p. 13, pi. ii. fig. 13, 

This variety has been recorded from the Aptian of Guild- 
ford, the Gault of Folkestone, and the Red Chalk of Speeton. 
Only one specimen was found at Swaffham. 

Polymorphina communis^ d’Orbigny. 

Folymorphina {Guttulma) communis, d’Orbigny, 1826, Ann. Sci. Nat. 

vol. vii. p. 266, pi, xii. figs. 1-4 ; Modele, no, 62. 

Folymorphina communis, d’Orb., Chapman, 1896, Journ. R. Micr. Soc. 
pp. 13, 14, pi. ii, fig. 15. 

One specimen from Swaff ham, 

Globulina horridai' ReubS, 1845, Veratein. bohm. Kreidef. pt. ii. 
p. 110, pi. xliii. fig. 14. 
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Subfamily Ra 2 Djlinin^, 

RamulinAj Rupert Jones [1875]. 

Ramulina glohuUfera^ Brady. 

Humi/Ima gIohiUfera,~Bv 2 A'^, 18^9, Quart. Joiirn, Micr. Sci. vol. xix. 
n. s. p. 58, pi. Viii figs. 32, S3 ; Chapman, 1896, Journ. R. Micr. Soc. 
pp. o82, 583, pi. xii. figs. 3-0. 

Xumerous double and single segments of this species were 
found at Swaffham. 

Ramulina aculeata^ Wriglit, 

JUtmidina aadeata, Wright, 1886, Proc. Belf. Kat. Field-Club, 1885- 
86, Appendix ix. 1886, p. 331, pi. xxrii. fig. 11. 

Lagenxk tdberoulatay Perner, 1892, fiesha Ak. Cisaxe Frantiska Josef a, 
Prague (Palseont. Bohemiae, no. 1), p. 56, pi. v. figs. 19 cs, 6. 

Ramulina acxdeata^ Wright, Chapman, 1896, Joum. R. Micr. Soc. 
pp. 583, 584, pi. xii. figs. 7-9. 

This species is well known in nearly all washings from the 
Cretaceous beds, and has occurred in the Cenomanian of 
Bohemia. It is abundantly represented in the Cambridge 
Greensand of Swaffham by slender stoloniferous fragments 
and bulbous and bifurcated portions. 

ViTElWEBBlNA, Chapman [1892]. 

VitriweVbina (Sollas). 

Wehbina IcBvkf Soilas, 3877, GeoL Mag. dee. ii. toL iv. pp. 103, 104, 
pi. Ti. figs. 1-3. 

Tttriwdbina l(Bvi8 (Soilas), Chapman, 1892, Oeol. Mag. dec. iii. vol. viii, 
p. 53. pi. ii. fig. 4 ; id. 1896, Ann. & Mag. Nat. Hist. vol. xviii, p. 332, 
fig. 3 ; id. Journ. R. Micr. Soc. pp. 585, 586, pi. xii. fig. 12. 

Tiirewebhina Icsms (Soilas), 38agg, 3898, Bull. XJ.S. Geol. Survey, 
no. 88, p. 36, pi. ii. figs. 4 a, 6. 

This form was originally described from the Cambridge 
Greensand under the generic name WMina as recorded by 
Soilas and Vine. It has since been found in the Middle 
Marl of New Jersey, in the Gault of Folkestone, and in the 
lowest beds of the Chalk strata. 

One specimen of Vitriwehhina Icevis attached to a glauco-* 
nitic fragment was found in the washings from SwaflTham. 

Viiriioehhina Sollasi^ Chapman. 

TifnrceWna Chapman, 1892, Qeol. Maff. dec. iii. vol. viii. 

p. 63, pi. u. figs. 1-3. 

Titrewebbrna Sollasif Chapman, Bagg, 1898, Bull. U.S. Geol. Survey, 
no, 88, pp. 35, 36, pi. ii. figs* 5 o, o. 
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^ This species was first recorded from the Gault. It has 
since been found in the Middle Marl of New Jersey and in 
the lowest beds of the Chalk. 

Vitriwelhina tuierculata (Sollas). (Fig. 3.) 

Wehhim tuberculata^ Sollas, 1877, Geol. Mag*, dec. ii, vol. iv. p. 104, 
pL vi figs. 4-7 & a . 

Trochammina irregularis (d’Orbignr), Peraer, deska Ak. Cisare 
Frantiska Josefa, Prague (Palaeont. Bohem^se, no. 1), p. 53, pi. 
figs. 1-6. 

Vifnicehhi/ia tuherculata (Sollas), Chapman, 1896, Ann. & Mag. Nat. 
Hist. vol. vviii. p. .332, fig. 4 ; id. 1896, Journ. R, Micr Soc. pp. 536, 
587, pi. xiii. fig. 3. 

By far the finest specimen of this form I have met with is 
here figured from the Cambridge Greensand of SwaflFliam 
(fig. 3). It is remarkable for having no less than ten 

Fig. 3. 



Tifriwehbina tuherculata (SoUas). X 15, 
j?= primordial segment. 

segments, and by its completeness throws considerable light 
on one of the methods of its growth. Vitriwehhina is more 
usually found as a series of cbambers of gradually increasing 
size ; but the specimen before us gives an instance of a 
deviation from this general habit* The primordial segment 
in this specimen immediately gives rise to a double series of 
chambers of about equal dimensions extended laterally on 
either side of the commencement. This specimen is attached 
to a brown (?) fish-bone fragment. 

Originally described from the Cambridge Greensand, this 
species has since been found in the Gault of Mersthara and 
Folkestone and in the Cenomanian and Chalk of Bohemia. 
iSix specimens of Vitriwehhina tuhercMlata occur in this 
present series from the Cambridge Greensand of Swaffham. 
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Family Globigerinidas. 

Globigekina, d’Orbigny [1826]. 

Ghligerina oretacea, d’Orbigny. 

Globigerina eretacea, d'Orbigny, 1840, M4m. Soc. g6ol France, vol. iv. 
p, 34, pL iii- figs. 12-14; Chapman, 1896, Journ. R. Micr. Soc. 
pp. 583, -589, pi. xiii. figs. 5, 6. 

This species was formerly recorded by Vine from the Cam- 
bridge Greensand. It is very common at Swaflfham. 

Glohigei'ma cequilateraUs^ Brady. 

Ghhigerina (BquUaterolh^ Brady, 1879, Quart. Journ. Micr. Sci. vol. xix. 
n. s. p. 7 j id. 1884, Chall. Rep. vol. ix. p. 605, pi. Ixxx. figs. 18-21 ; 
Chapman, 1896, Journ. R. Micr. Soc. p. 589, pi. xiii. fig. 7. 

Rare at Swaffham. 


Family Rotaliidae. 

Subfamily Rotjlziin^. 

Anomalika, d’Orbigny [1826]. 

Anomalina complanata^ Reuss. 

Ammalina complanaia^ Renss, 1851, Haidinger’s Naturw. Abhandl, 
vol. iv. (1) p. 36, pL iii. fig. 3 ; Chapman, 1893, Journ. R. Micr. Soc. 
pp. 3, 4, pi. i. figs. 4 a-c. 

Very rare at Swaffham. 

Anomalina ammonoides (Reuss). 

jRosaUna aminmoides, Reuss, 1845, Verstein. bohm. Kreidef. pt. i. 
p. 36, pi. xiii. fig. 66, pi. viii. fig. 

Anoinaima ammonoides (Reuss), Brady, 1884, Chall. Rep. vol. ix. 
p. 672, pi. xciv. figs. 2, 8; Chapman, 1898, Joum. R. Micr, Soc. 
pp. 4, 5, pi. i. figs. 5 a-c. 

This species has been previously recorded from the Cam- 
bridge Greensand by G. R. Vine. It is very abundant at 
Swaffham. 


Anomalina rudis (Reuss). 

Mosaltna rud% Reuss, 1862, Sitzungsb. d. k. AL Wiss. Wien, vol. xlvi. 
p. 87, pi. xi. figs. 7 fl-c. 

Anormdina rudis (Reuss), Berthelin, 1880, M4m. Soc. g5oL France 
s^r. 3, voL i. no. 5, p. 68, pi. iv. tigs. 15 a-c; Chapman, 1898, Joum. 
R. Micr. Soc, p. 5, pi. i. figs. C «-c. 

Occasional at Swaffham. 
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Eotalia, Lamarck [1804]. 

Eotalia Soldanii (d’Orbigny), var. nitida^ Keuss. 

JEtotalina nxtida^ Eeuss, 1844, Geogn. Skizze Bohmen, yol. ii. pt. I, 
p. 214. 

Flacentula nitida (Reuss), Berthelin, 1880, M^m. Soc. g^oL France, 
s6r. 3, A ol. i. no. 5, p. 69, pi. iv. figs. 11 a-c. 

Rotalia Soldanii (d’Orb.), yar. nitida, Ileuss, Chapman, 1898, Juurn. 1». 
Micr, Soc. pp. 9, 10, pi. ii. figs. 2 a~c. 

Very common at Swaffham. 


The types of the foregoing 138 species and vars. of tlie 
Foraminifera described or referred to in these papers, and 
also the figured Ostracoda, are now placed in the Wood- 
wardian Museum at Cambridge. 


XLVI. — British Isopoda Chelifera, By the Eev. Canon 
A. M. Norman, M.A., D.C.L., LL.D., F.R.S. 

Our knowledge of the group of Isopoda entitled by Sars 

Chelifera,” and containing the two families Apseudidae and 
Tanaidse, has been greatly extended of late years. With 
respect to our own fauna no doubt many small species still 
await discovery in our seas, and it is remarkable that as yet 
no member of the genus Typhlotanais has been met with, 
although nine belong to the Norwegian fauna. Now, 
however, w'hen these minute forms have been so fully 
illustiated by the publication of the classical work of Sars, 
some of the species will probably be soon added to our fauna* 
Bate and Westwood recorded seven British Isopoda Chelifera; 
the number in this paper is twenty-three. The following 
works have either been published since Bate and Westwood, 
and have reference to species which are here enumerated, or, 
if of earlier date, are necessitated by synonymy which is here 
specially noticed; but many authors who are only once 
mentioned are referred to in the text and not inserted in the 
following list. 

Selected List of Publications on Isopoda. 

(1) Bate and Westwood. — ‘ History of British Sessile-eyed 

Crustacea,’ vol, ii. 1863-9. 

(2) Baerois (Th.). — ‘ Note pr^liminaire sur la Faune car- 

cinologique des Azores,’ Lille, 1888. 
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(3) BAnnoiS (Th.). — ^ Catalogue des Orustac^s marlns re- 

cueillis aux A 9 ores.’ Lille, 1888. 

(4) Bekedict (James E.). — ^^Tlie Arcturidee of the U.S. 

Kational Museum/’ Proc. Biol. Soc. Washington, 
vol. xii, 1898, p. 41. 

(5) Boas (J. E. Y.). — Kleinere carcinologische Mittheil- 

ungen. I. Eine neue Art der Gattung Apseudes^^^ 
Zoolog. Jahrblicher, 1866, p. 109. 

(6) Bouvae (J.). — Lista de la Collecidn der Cust^ceos de 

Espana y Portugal del Museo de Historia Naturali de 
lladiid,” Anales Soc. Espan, Hist. Nat. ser. 2, vol. i. 
1892. 

(7) Boxniee (Jules). — ‘‘Catalogue des Crustac^s Malaco- 

stiac^s recueillis dans la Baie de Concarneau/’ Bull, 
scient. du Depart, du Noi*d, ser. 2, x“® Ann^e, 1887. 

(8) Boknier (Jules). — “B 4sultatsscientifiquesdelaCam- 

pagne du ‘ Caudan ’ dans leGolfe de Gascogne : Edri- 
ophthalmes,” Annales de I’Univers. de Lyon, 1896. 

(9) Bouchaed-Ohanteeeaux. — ‘Catalogue des Crustacea 

observ& jusqu’S, ce jour k Tdtat vivant dans le Bou- 
lonnais.’ 1833. 

(10) Bouere (G. C.). — “ E.epoi*t Trawling Ciuise of 

H.M.S. ‘ Research ’ off S.W. Ireland,” Journ. Marine 
Biol. Assoc, new ser. vol. i. 1889, p. 306. 

(11) BoyalliuS (C*). — “ New Isopod from the Swedish 

Arctic Expedition of 1883,” E. Svenska Vet.-Akad. 
Handl. vol. x. 1885. 

(12) Bovallius (C.). — “New Isopod from the Coast of 

Sweden,” E. Svenska Yet.- Akad. Hand, vol. x, 1885. 

(13) Boyallius (C.).— “Notes on the Family Asellidse,” 

K. Svenska Yet.-Akad, Handl. vol. xi. 1866. 

(14) Boyallius (C.). — “New and imperfectly-known 

Isopoda. II.,” K. Svenska Vet-Akad. Hand. vol. xi. 
1866. 

(15) Cabus (Y.). — ‘ Prodiomus Faunae llediterraueae,’ vol. i. 

18S4-5. 

(16) Claus (G.). — “ TJeber Apseudes Zaireillii, Edw., und 

die Tauaideu," Arbeit, zool. Institut zu Wien, vol. v 
pt. 3, 1884, p. 319. 

(1«) Claus (C.). — ‘‘ Ueber Apteudes Latreillii^ Edw., und 
die Tanaiden. JL,” Arbeit, zool. Instit. zu Wien, 
vol. vii. pt. 2, 1887, p. 139. 

(18) COLDSTES^M (J.).—“ Structure and Habits of the 
hannoria terebrans, a minute Orustaceous Animal, 
destructive of marine wooden erections, as piers &c. ” 
Edinb. New Phil. Journ. vol. xvi. 1834, p, 3J3, ’ 
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(19) De Buen (0.). — llateriales para la Fauna carcino- 

logica de Espana,” Anales Soc. Espan. Hist. Nat. 
vol. xvi. 1887, p. 405. 

(20) Delage (Yves). — Contribution h, Tetude de I’Appareil 

circulatoire des Crustacea ^driophthalnies marins,” 
Archiv. de Zool. exp. et g6n. vol. ix. 1881. 

(21) Dohen (A.). — Untersuchungen ilber Bau und Ent- 

Tvicklung der Artliropoden. Zur Kenntniss voin Bau 
und der Entwieklung von Ta?iais^^^ Jenaiscbe Zeit- 
schrift, vol. v. 1870, p. 293. 

(22) Dollfus (A.). — Troisieme Campagne de 1’ ‘ Hiron- 

delle,’ 1887. Sur quelques Crustacea isopodes du 
littoral des A^^ores/’ Bull. Soc. Zool. de France, 
vol. xiii. 1888! 

(23) Dollfus (A.). — Notes de G^ograpbie zoologique sur 

la distribution du Genre Ligia^ Fabr.,” Feuille des 
Jeunes Naturalistes,” b6r. 3, 24*" Annee, 1893. 

(24) Dollfus (A.). — ^‘Les Idoteidse des cdtes de France,’’ 

Feuille des Jeunes Naturalistes, ser. 3, 25® Ann^e, 
1894-5 (two papers in numbers Nov. 1894 and Feb. 
1895). 

(26) Dollfus (A.). — Note prdliminaire sur les Tanaidse 
recueillis aux A 9 ores pendant les Campagnes de 
V ‘ Hirondelle’ 1887-1888,” Bull. Soc. Zool, de France, 
vol. xxi, 1897, p. 207. 

(26) Dollfus (A.). — Campagnes de la ^ Melita,’ Tanaidas 

r^coltds par M. Ed. Chevreux dans FAtlantique et 
dans la M4diterranee,” M6m. de la Soc. Zool. de 
France, vol. xi. 1898, p. 35. 

(27) Dollfus (A.). — ^‘Campagnes du ^Travailleur’ et du 

^ Talisman,’ Neotanais Edwardsi^ sp. nov.,” Bull, du 
Museum d’Hist. Nat. 1898, no. 2, p. 77. 

(28) Foesstband (0.). — ‘Det aiktisca Hafsomradets djur- 

geografiska Begransniug med Ledning af Skalkraf- 
tornas (Crustacea Malacostraca) Uttredning,’ Upsala, 
1886. 

(29) Goueret (P.). — Les Lemodipodes et les Isopodes du 

Golfe de Marseille,” Ann. du Musee d’Hist, Nat. de 
Marseille, Zooiogie, vol. iv. 1891. 

(30) Geebnitzky (N, A.). — ‘ Crustacean Fauna of the Black 

Sea’ (in Eussiaii). 1873. 

(31) Hansen (H. J,). — ^ Dijmphna-Togtets zoologisk- 

botaniske Hdbytte,’ 1886, p. 185. 

(32) Hansen (H. J.). — “Oversigt over det vestlige Gion- 

lands Fauna af Malakostrake Havskrebsdyr,” Vidensk. 
MeddeU fra den Naturh. Foren. i Kjobli. 1887. 
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(33) Hansen (H. J.). — ^Cirolanid^ et Familiffii "nonnull^ 

propinquae Mnsei Hauniensis.’ Kjobenhavn, 1890, 

(34) Hansen (H. J.)- — ^ Isopoden, Cumaceen und Stomato- 

poden der Plankton-Expedition/ 1895, 

(35) Bargee (0.). — ‘^Descriptions of new G-enera and 

Species of Isopoda from New England and adjacent 
Kegions,” Amer. Journ, Sci. & Art, vol xv. 1878, 
p, 373. 

(S6) Bargee (0.). — “Notes on New England Isopoda/’ 
Proc. U.S, Nat. Mus. 1879, p. 157. 

(87) Haegee (O.). — “Report Marine Isopoda of New 
England and adjacent Waters,” Rep. TJ.S. Comm. Fish 
and Fisheries, pt. vi. for 1878 (not published, I think, 
until 1881), p. 297. 

(38) Haegee (O.). — “ Reports of Dredging East Coast of 

United States, ‘Blake,’ 1880: XaIII. Report on 
the Isopoda,” Bull. Mus. Comp. Zool. vol. xi. 1883, 
p. 91. 

(39) Hellee (C,). — “ Carcinologische Beitrage zur Fauna 

des adriatischen Meeres,” Verb. zool.-bot. Gesellsch, 
Wien, 1866, p. 723. 

(40) Herdman and others. — The Marine Zoology, Botany, 

and Geology of the Irish Sea. Fourth and Final 
Report of the Committee consisting of &c.” — including 
Mr. A. O. Walker. [This report gives complete lists 
of the Crustacea recorded in many scattered papers of 
Mr. Walker. It will suffice therefore to refer to this 
for the fauna, except in cases where new species are 
described.] Brit. Assoc. Rep. for 1886 (1887) , p. 417. 

(41) Hesse (E.) . — ‘ Memoire sur les Pranizes et les Ancles,’ 

1864. 

(42) Hesse (E.), — “ M4moire sur des Crustacds rares ou 

nouveaux des cdtes de France : Article XXI. Mdmoire 
sur les Spli^ioniiens &c.,” Ann. des Sci. nat. ser. 5, 
Zool. vol. xvii. 1872, p. 1. 

(43) Hesse (E.). — “ Id. Art. XXIII. Pranizes et Anc4es 

nouveaux/’ ibid. vol. xix. 1874. 

(44) Hesse (E.). — “Desciiption d’un nouvel Ancde (Anceus 

Congeri)y^ Revue des Sci. nat. vol. iv. 1876. 

(45) Eoek (P.). — ‘Die zoologischen Ergebnisse der zwei 

in den Jahren 1878 und 1879 ausgefiirhten Fahrten 
des ‘ Willem Barents,’ 1881-2. Crustacea. 

(46) Hoek (P.). — “ Schaaldieren van de Oosterschelde,” 

Tijdschr. Ned. Dierk. Vereen. 1884, 

(4V) Hoek (P.). — “ Crustacea Neerlandica,” Tijdschr. Ned. 
Dierk. Vereen. 1889. 
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^ (48) Hoek (P.). — ^Happort der Oommissie uit de Konink- 
lijke Akademie van Wetenscliappen, Limnoria lig- 
norum^ 1893. 

(49) Hoyle (W. E.). — Deep-water Fauna of tlie Clyde 

Sea-area/’ Journ. Linn. Soc, voL xx. 1889, p. 442. 

(50) Kcehler (R.). — ‘ Reclierches sur la Paune marine des 

lies Anglo-Normandes.’ 1885. 

(51) Kcehler (R.). — Description d’un Isopode nouveau le 

Joaropsis hrevicornis^'* Ann. des Sci. nat., Zool. sdr. 6, 
vol. xix. p, 1. 

(52) Keoyer (H.). — ^^Nye Arter af Slfegten Tanaisy'^ Natur- 

hist. Tidssk, vol. iv. 1842-3, p. 167. 

(53) Keoyee (H.). — Qaiinard, ^Voyages en Scandinavie, 

&c.’ Crustacea. 

(54) Leach (W. E.). — “ Crustaceology,” Edinb. Encycl. 

vol. vii. 1813-14, and Appendix, vol. vii. pp. 429- 
437 (1814). 

(55) Leach (W. E.). — Tabular View of External Cha- 

racters (rf Four Classes of Animals &c.,” Trans. Linn. 
Soc. vol. xi. 1815, p. 306. 

(56) Leach (W.E). — Annulosa/* Encyclop. Brit., Sup- 

plement, 1816, p. 401. 

(57) Leach (W. E.). — ‘‘ Crustaces,” Diet, des Sci. nat. 

vol. xi. 1818, p. 69. 

(58) Leichman (G.). — “Beitrage zur Natui'geschichte der 

Isopoden,” Bibliotheca Zoologica. Casael, 1891. 

(59) Lilljeboeg (W.). — ‘^Norges Crustaceer/^ ffifvers. 

K. Vet.-Akad. Forhand. 1851, p. 19. 

(60) Lilueboeg (W.). — Hafs Crustaceer vid Kullaberg,*' 

CEfvers. K. Vet.-Akad. Forhand. 1852, p. 1. 

(61) Lilljeboeg (W.). — ^ Bidrag till Kannedomen om de 

inom Sverige och Norrige forekommende Crustaceen 
af Isopodernas Underordnung och Tanaidernas Familj 
* Upsala, 1864. 

(62) Lucas (H.). — “Observations sur quelques Espfeces 

nouvelles de Crustac^s du Nord de PAfrique,” Annales 
Soc. Entom. de France, s^r. 2, vol. vii. 1849, 
p. 457. 

(63) Lucas (H.), — ‘Histoire naturelle des Animaux arti- 

cules de TAlg^rie : Grustacds.’ 1845. 

(64) LiiTKEi^' (Che.). — “ Nogle Bemserkninger om de 

^ Nordiske ^^ra-Arter, samt om uiE^ra-Slsegtens rette 

Begraendsning,” Natuihi&t. Foren. Vidensk. MeddeL 

1858. 

(65) Lutkeh (Che.). — “ Tilla^g til ^ Nogle &c.’ Om JEga 

iridenSy Leach, og JElgarotundicauday Lilljeborg, samt 
Mag* N* Hist* Ser. 7* Yol* iii* 24 
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om Slse^terne Acherusia og u^gacilla^^ Naturhist. 
Foren. Yidensk. Meddel. 1860. 

(66) Maitland (R. T.). — ^^Naamlijst van Nederlandsche 

Shaaldieren.’ Rotterdam, 1876. 

(67) Matthews (J. Duncan). — Mga crenulata^ Liitken,” 

Ann. & Mag. Nat. Hist. ser. 5, voL xx. 1887, p. 444. 

(68) Matzdobff (0.). — ^^^Ueber die Farbung von Idotea 

tricus'pidaia^'* Jenaische Zeitscbr. vol. xvi, 1882, p. 1. 

(69) Max Webek (Professor) . — Die Isopoden gesammelt 

wabrend der Fabrten des ^ Willem Barents ^ in das 
nordliche Eismeer in den Jahren 1880 nnd 1881,” 
Bidragen tot de Dierkunde. Amsterdam, 1884. 

(70) Meinert (Fe.). — Crustacea Isopoda, Araphipoda et 

Decapoda Danise,” Naturhist. Tidssk. ser. 3, voL xi. 
1877, p. 57, and vol. xiL 1880, p. 465. 

(71) Meinert (Fe.) . — Crustacea Malacostraca in Petersen’s 

“ Det Yidenskabelige Udbette kanonbaden ^ Hauchs ’ 
Togter in de Danske Have indenfor Skageu 1883-6.” 
1889-90. 

(72) Metzger (A.). — ^ Jabresbericht der Commission zur 

wissenschaftlichen Untersuchung der deutschen Meere 
in Kiel fur die Jahre 1872-1878 : Crustaceen.’ 1875, 

(73) Miers (E. J.). — '^Report on the Crustacea collected 

by the Naturalists of the Arctic Expedition in 
1875-76,” Ann. & Mag. Nat Hist. ser. 4, vol. xx. 
1877. 

(74) Miers (E. J.). — Small Collection of Crustacea made 

by Edward Whymper, Esq., chiefly in the N. Green- 
land Seas,” Journ. Linn. Soc., Zool. vol. xv. 1880, 
p. 59. 

(75) Miees (E. j,). — R evision of the Idoteidse, a Family 

of Sessile-eyed Crustacea,” Journ. Linn. Boc., Zool. 
vol. xvi. 1881, p. 1. 

(76) Mossin (J. R.). — ^ Ueber die Anilocem mediterranean* 

St. Petersburg, 1870. 

(77) Montagu (G.). — Description of several Marine 

Animals found on the Coast of Devonshire,” Trans. 
Linn. Soc. vol. vii. 1804, p. 61. 

(78) Noeman (A. M.). — ^‘Report Dredging Expedition to 

Dogger Bank and Coasts of Northumberland,” Trans. 
Tyneside Nat. Field-Club, vol. v. 1863, p. 263. 

(79) Norman (A. M.),—‘' Report Deep-sea Dredging of 

Coast of Northumberland and Durham : Crustacea,” 
Nat Hist. Trans. Northumb. and Durham, vol. i. 
1865, p. 12. 

( 80 ) Norman (A. M.).—« Report Committee for Exploring 
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tlie Coasts of the Hebrides : Part 2,” Brit. Assoc. Pep. 
for 1866 (1867), p. 193. 

(81) Nobman (A. il.). — “On two Isopods belonging to the 

Genera Oirolana and Anilocra new to the British 
Islands,” Ann. & Mag. If at. Hist. ser. 4, voL ii, 1868, 
p. 421. 

(82) Norman (A. M.). — “ Last Peport Dredging among the 

Shetland Isles,” Brit, Assoc. Pep, for 1868 (1869), 
p. 232. 

(83) Norman (A. M.). — “ Exploration of the Faroe Channel 

in 1880 by H.M.S. ^ Knight Errant ’ : Peport on the 
Crustacea,” Proc. Poy. Soc. Edinb. 1881-82, p. 46. 

(84) Norman (A. M,). — “Notes on the French Expedition 

of ^ Le Travailleur ’ in the Bay of Biscay,” Peport 
Brit. Assoc, for 1880-1881, p. 10, and printed sepa- 
rately in a fuller form by Taylor and Francis, 1880. 

(85) Norman (A. M.).— “A Month on the Trondhjem 

Fiord,” Ann. & Mag. Nat. Hist. ser. 6, voL xii. 1893, 
pp. 311 & 441, vol. xiii. 1894, pp. 112, 150, 268, 
voL XV. 1895, p. 476. 

(86) Norman and Stebbino. — “ Crustacea Isopoda of the 

^ Lightning,^ ^ Porcupine,’ and ‘ Valorous ’ Expe- 
ditions,” Trans. Zool. Soc. vol. xii. 1886, p. 77. 

(87) Peoubhomme de Boerb (A.). — “Note sur les Crus- 

taces Isopodes de la Belgique,” Comptes Pendus Soc. 
Entom. de Belgique, April 1866. 

(88) Pathke (H.). — “ Zur Fauna der Krym,” Mdm. des 

Sav. Etrang, vol. iii. 1837, p. 291. 

(89) Pathke (H.). — “Beitrage zur Fauna Norwegens,” 

Acta Acad. Leopoldino-Carolinse, vol. xx. 1843, p. 1. 

(90) Pick ARDSON (Harriet). — Descriptions of Four new 

Species of Rocinela^ with a Synopsis of the Genus,” 
Proc, Amer. Phil. Soc. vol. xxxvi. 1898, p. 8. 

(91) POBEETSON (D.). — Contribution towards a Catalogue 

of the Amphipoda and Isopoda of the Firth of Clyde,” 
Glasgow, 1888 (separately), and Trans. Nat. Hist. 
Soc. Glasgow, voL ii. p. 9. 

(92) POBEETSON (D.). — “Second Contribution towards Cata- 

logue of the Amphipoda and Isopoda of the Clyde and 
West of Scotland,” Trans. Nat. Hist. Soc. Glasgow, 
voL iii. 1892, p. 199. 

(93) Saes (G. 0.) . — “ Om en anomal Gruppe af Isopoden,” 

Vidensk.-Selsk, Forhand. 1863. 

(94) Saes (G. 0.). — ^Beretning om en i Sommeren 1865 

foretagen zoologisk Peise ved Kysterne af Chris- 
tianias og Christiansands Stifter.’ 1866. 
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(95) Sars (G. 0.). — Nye Dybvandscrustaceer fra Lo- 

foten,” Vidensk.-Selsk, Forhand. 1869, p. 147. 

(96) Saes (G. 0.). — ^Undersogelser over Chvistiania- 

fjordens Dybvandsfauna.’ 1869. 

(97) Saes (G. 0.). — “UndersogeLer over Hardanger- 

^ordens Fauna: I. Crustacea,” Vidensk.-Selsk. For- 
liand. 1871. 

(98) Saes (G. 0.). — Bidrag til Kundskaben om Dyrelivet 

paa vore Hafbanker/’ Vidensk.-Selsk. Forhand. 1872. 

(99) Saes (G. 0.). — “ Prodromus descriptionis Crustaceorum 

et Pycnogonorum qum in espeditione Norvegica anno 
1876 observavit G. O. Sars,” Archiv for Math, og 
Naturvid. Christiania, 1876. 

(100) Saes (G. 0.). — Crustacea et Pycnogonoidea nova in 
itinere 2*^^° et Expeditionis Norvegiae anno 1877-8 
collecta/’ Archiv for Math, og Naturvid. Christiania, 
1880, p. 428. 

(101) Saes (G. O.). — Revision af Gruppeii Isopod a Ohell- 
fera,” Archiv for Math, og Naturvid. 1880, p. 1. 

(102) Saes (G. 0.). — Oversigt af Norges Crustaceer med 
forelobege Bemserkninger over de nya eller mindre 
bekjendte Alter. I./’ Vidensk.-Selsk. Forhand. 1882. 

(103) Saes (G. O.). — Nye Bidrag til Kundskaben om Mid- 
delhavets Invertebratfauna. III. Middelhavets Saxi- 
poder (Isopoda Chelifera),” Archiv for Math, og 
Naturvid. Christiania, 1886, p. 263. 

(104) Saes (G. 0.) . — ^ K orwegian N orth Atlantic Expedition , 
1876-1878,’ Crustacea, i. 1885, ii. 1886. 

(105) Saes (G. O.). — ^ Account of the Crustacea of Norway,’ 
vol. ii. Isopoda, 1896-99. 

(106) Saes (M.). — “Beskrivelse af en ny Slaegt og Art af 
Isopoder, Munnopsis typica^ Sars,” Vidensk.-Selsk. 
Forhand. 1863. 

(107) Saes (M.). — “Beretning om en i Sommeren 1859 
foretagen zoologisk Eeise ved Kyster af Romsdals 
Amt,” Mag. for Naturvidens. 1861. 

(108) Saes (M.). — * Bidrag til Kundskab til Christiania- 
fjordens Fauna,’ 1868. 

(109) ScHioDTE (J. G.). — Krebsdyrenes Sugemund,” 
Naturhist. Tidssk. ser. 3, vol. iv. 1866, p. 169, vol x. 
1875, p. 211. 

(110) SCHIODTE (J. C.) and Meinert (F.).— “ Symbolse ad 
Monographiam Cymothoarum Crustaceorum Isopodum 
Families,” Naturhist. Tidssk. ser. 3, vols. xiii., xiv., 
187&-84. 

(111) Scott (Thomas).— ‘^R evised List of the Crustacea of 
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ISOPODA CHELIFERA. 

Fam, L Apseudidas. 

Genus 1. Apseudes, Leach. 

1, Apseudes talpa (Montagu). 

1866. Apseudes talpa, Bate & Westwood, (1) vol. ii. p. 148. 

1880. Apseiides talpa, G. O. Sars, (101) p. 10. 

1886. Apseudes talpa, Xormau & Steb^ing, (86) p. 81, 

1886. Apseudes talpa, G. 0. Sars, (103) p. 267, pis. i., ii. 

Hah. Guernsey, and among stones, the Fleet, Weymouth 
{A, M. K.), Tidemark, Jersey [Siiiel & Hornell^ 135). 
Among roots of Laminaria saccharina in 7 fath., near the 
Tan Buoy, Cumbrae, N.B. (Z>. Robertson^ 91). Montagu’s 
specimen was taken at Salcombe ; and Barlee procured it at 
ITy mouth. 

Distrib. Off Capri, Bay of Naples (A. JLT. N ,) ; Sardinian 
coast {Prof. Emery) ; Adriatic {Heller as Rhoea LatreillW^) ; 
Mus. Nor.y Messina {G. 0. Sars), The species recorded 
under this name by Meinert from Denmark was subsequently 
found by him to be A. spinosus, 

2. Apseudes LatreilUi (Milne-Ed wards). 

1866. Apseudes LatreilUi, Bate & Westwood, (1) vol. ii. p. 153. 

1880, Apseudes LatreilUi, G. 0. Sars, (101) p. 14. 

1886. Apseudes LatreilUi, Norman & Stebbing, (86) p. 82, pi. xvi. 

1886. Apseudes LatreilUi, G. 0. Sars, (103) p. 290, pi. v. 

Hal. Guernseys Jersey j mouth of the Tealm, Devon 
{A. M, N,), Moray Firth {T, Edward in Mus. Nor.). 
Plymouth (Biol. Lab.: in Mas, Nor.). Salcombe, Devon 
{Siehhvig^ 124). 

Distrih, Coast of France {H. Milne-Edwards) ; Naples 
and Golelta {G. 0. Sars). 

This is not Apseudes LatreiUii, Claus; but appears to be 
the RTiosa Latr&illii of Milne-Ed wards, and certainly the 
Apseudes LatreilUi of Bate and Westw., of G. 0. Sars, and of 
Norman and Stebbing. Professor Claus, in the exhaustive 
memoirs (16 and 17) on the morphology and physiology of 
Apseudes, named the Adriatic species which he was investi- 
gating Apseudes LatreilUi, M.-Ed wards. Immediately after 
the publication of his first memoir, Mr. Stebbing and myself 
(86, p. 133) pointed out that Claus’s species was not that 
understood by A, LatreilUi, and we named this new Adriatic 
form Apseudes hastifronsi and Boas (5), arriving shortly 
after at the same conclusion, named the same Adriatic form 
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A. Clausi. In tte same year Professor G. 0. Sars pub- 
lished his work on the Mediterranean Isopoda Chelifera (103), 
in which full illustrations were given of a Mediterranean 
Apseudesj which he had previously characterized (101) under 
the name A* acutifrons^ G. 0. Sars. Professor Claus, re- 
plying to the criticisms of Boas on this and other points in 
his second memoir (17)j argued that the Adriatic form he 
had described was the true Rhcea Latreillii of Milne-Edwards, 
and that it was the same species as A. acutifrons^ G. 0. Sars, 
which latter name must become a synonym of the former, 
w^hile the A, Latreillii of Bate and Westwood, of Norman 
and Stebbing, and of Sars must be renamed as A. 8arsu\ 
Claus. It is necessary, therefore, to carefully examine the 
form described by Milne-Edwards. Bhoea Latreillii^ H. 
Milne-Edwards, was twice figured by its describe!*, originally 
in Annales des Sci. Nat. vol. xiii. 1828, p. 292, pi. xiii. A, 
figs. 1-8, and then again in ‘’Rbgne Animal Cuvier. Les 
Crustac^s,’ par Milne-Edwards, pL Ixii. fig. 2. A com- 
parison of these figures brings out some important points. 
In both figures the hand of the second gnathopod is repre- 
sented as armed with four spines and the wrist with one : 
in the ^ Annales ’ fig. 2 represents a conspicuous rostrum, 
and the last segment of the pleon is of considerable length, 
as long as the three preceding segments ; in tlie larger figure 
which we find in the ^ Ebgne Animal ’ the rostrum has the 
proportions of that of Spence Bate’s Latreillii^ and the large 
pleon-segment only equals the length of two preceding seg- 
ments. Taking these facts together, and the general details 
of the figures as well as the description, it would seem that 
M.-Edwards’s species cannot be A. acutifrons, Sars. First, as 
regards the rostrum, the description extr^mit^ ant^rieure 
se prolonge sur la forme d’un rostre pointu et Idgferement 
recourb^e,” applies closely to Latreillii but scarcely to 
Qcufifrons : the last segment of pleon is described as re- 
marquable par sa longueur ” ; it is represented in the ^Annales’ 
as equal in length to the three preceding segments, but in 
Cuvier as equal to only two — in the former case resembling 
that of acutifrons^ in the latter that of Latreillii. » The 
fossorial second gnatliopods are both described and figured as 
having four spines on the margin of the hand and one on 
the carpus ; now acutifrons has four on the hand and two 
on the carpus, six in all on these tw^o joints ; while Latreillii 
has three spines on the hand and two on the carpus, five in all. 

♦ Henceforward I shall use the term LatreiUiV’' fox Lat^^eilULBai^ 
and Westwood. ’ 
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Thus M.-Edwards’s description and figure of this limb 
does not accord with that of either of the species we are con- 
sidering ; if acutifrons^ then one of the wrist-spines is omitted ; 
if Latreilln^ then one of the spines which reallj belonged to 
the wrist has been attributed to the hand. The last appears 
to be the more likely supposition. But it may be that the 
specimen was an abnormal one, or that A, LatreiUii of 
Milne-Edwards was another species, and neither A, LatreiUii 
of Bate and Westwood nor A, acutifrons. That it is not the 
latter species I think we may be satisfied, for ililne-Ed wards, 
■^ho describes the spine-formed epimeral process of the first 
segment of the permon, could not have entirely omitted, both 
in his illustration and in his description, the spine- processes 
at the anterior corners of the cephalon or those on the sides 
of the segments of the perseon, which are conspicuous in 
acutifrons but absent in LatreiUii, 

Some uncertainty must remain as to whether ililne- 
Edwards’s species is the same as that of Bate and Westwood ; 
but it seems desirable to retain the name for the latter form 
until this use shall have been proved to be wrong by any 
future discovery of an Apseudes which more closely accords 
with the figures of Llilne-Edwards and found on the French 
coast. ^ 

The second point for consideration is wlial name the 
Adriatic species described by Claus as A, LatreiUii^ and sub- 
sequently identified by him with A, acutifrons^ Ot, 0. Sars, 
ought to bear. Unquestionably the form is remarkably near 
to that described by Sars, and to this Claus would assign it 
as a local variety. It differs, however, in feme important 
details, chiefly in the armature of the hand of the second 
gnathopods. This in A, acutifrons is furnished with four 
long acute spines, but in the Adriatic form with six such 
spines* 1 have examined forty specimens of the former, 
taken by myself at Naples, and six of the latter, given to me 
-by Professor Claus ; every Neapolitan example had the four 
spines and each of the Adriatic specimens six. Now the 
spines which are in this position I have found in all the 
Apseudidse examined by me to afford valuable specific 
characters, and the number in each species to be remarkably 
constant. There are other minute differences between the 
two forms; thus, the outer ramus of the uropods in A. acuti-^ 
frons is two-jointed, but in the Adriatic form three-jointed. 
These two forms, however, agree in a very important 
character, and differ from other species referred to the genus 
Apseudes^ inasmuch as the eye-lobes, which are usually 
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separable from the cephalon, are here firmly connected to and 
form a portion of it. The divergence of structure is so 
remarkable that it appears to me that A. acutifrons and 
A. hastifrons ought to be generically separated from their 
allies ; and I would propose for them the name Apseudopsis^ 
The synonymy will be : — 

(1) Apseudopsis aautifrons (Gr. 0. Sars). 

1880. Apseitdes acutifrons, G. O. Sars, (101) p. 15. 

1886. Apseudes acutifrons, G. 0. Sars, (103) p. 295, pL vi. 

(2) Apseudopsis hastifrons (Norman & Stebbing). 

1884. Apseudes LatreilUi, Claus, (16) p. 616, pis. L, ii. 

1886. Apseudes hastifrons, Norman & Stebbing, (86) p. 133. 

1886. Apseudes Claud, Boas, (15) p. 109. 

1887. Apseudes LatreiUii, Claus, (17) p. 139, pis. i.-vii. 

3. Apseudes hihernicus^ Walker. 

1897. Apseudes hihemkus, A. 0. Walker, (133) p. 228, pi. xvii. figs. 2- 
pi xviii. figs. 25 2/, and (134) p. 164 (name only). 

Through the kindness of Dr. Scharff I have had an oppor- 
tunity of examining two specimens of this species which are 
preserved in the Natural History Museum of Dublin and are 
referred to and identified with the species by Mr. Walker, 
These Apseudes appear to me to approach nearest to A, tenuu 
manus^ (r. O. Sars (103, pL iii.), but the antennal filaments 
are moie numerously jointed, the sides of the segments of 
the peraeon are without the lateral and posterior projections, 
and the telson is shorter. 

B.ah, Between tide-marks on Church Island, Yalentia, 
Ireland, where it was taken by Mr. F. W. Gamble. 

4. Apseudes spinosus (M. Sars). 

1864, Apseudes talpa, Lilljeborg, (61) p. 9. 

1858. Mhoea spinosa, M. bars., Oversigtover de i den Nor&ke-arktiske 
Eegion foiekommende Krebsdvr,” Clnist Vid. Selsk. Forhand 
1868, p. 30. 

1869. Apseudes tdpa, G. 0. Sars, (96) p. 45. 

1877. Apseudes talpa, Meinert, (70) toI. xi. p. 85 (fide Meinert, (71) 

18^. " Apseudes spinosus, G. 0. Sars, (101) p. 11. 

1886. Apseudes spinosus, Norman & Stebbing, (103) p. 85, pL xvii. 
fig. 1. 

1896, Apseudes spinosus, G. 0. Sars, (105) p. 7, pis. i. & ii. 

1896. Apseudes Kcehleri, Bonnier, (8) p. 562, pi. xxxi. figs. 1 a-n. 

3ai. ‘ Porcupine ’ Expedition, 1869, off S.S.W. Ireland 
725 fath. (Btat. 36, lat. 48^ 50' N., long. 11^ 9^ W.). ’ 
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Distrih. On the Norwegian coast I have dredged it at 
Brobak, near Christiania, and very abundantly near Lervig 
in the Hardanger Fiord in 180 fatL ; and I am indebted to 
Herr I. Sparre Schneider for examples from Tromso. Vadso, 
East Finmark [Q, 0. Sars ) ; Bohuslan, Sweden [Lilljehm^g) ; 
Denmark {Meinert) \ Bay of Biscay [Bonnier), 

5. Apseudes simplicirosiris^ Norman & Stebbing. 

1886. Apseudes simplicirostris, Norman k Stebbing, (86) p. 91, pi. 
fig. 1. 

The type and only known specimen of this marked form 
was taken by the ^ Porcupine,’ 1869 (Stat. 22, lat, 56® 8' N,, 
long. 13® 3-4' W.), about 100 miles directly south of Rockall, 
in 1263 fath. 

6. Apseudes grossimanus^ Norman. 

1870. Apseudes grossimams^ Norman, Proc. Royal Soc. no. 125, p. 157 
(no description). 

1881. Apseudes grossimanus, Norman, (84) p. 10 (name only). 

1886. Apseudes grossimanus, Norman & Stebbing, (86) p. 93, pi. xix. 

Edb. ‘Porcupine,’ 1869, off S.W. Ireland, in 90 fath. 
(Stat. 6, lat, 52® 26^ N., long. 11® 40' W.). ^ 

Distrih, ‘Porcupine,’ 1870, off coast of Portugal, in 
740 fath. (Stat 17 05, lat. 39® 3' N., long. 9® 39' W.) ; and 
off Sidi Terri, North African coast. I also saw it dredged 
in the Bay of Biscay when with the ‘ Travailleur ’ Expe- 
dition in 1880. 

Genus 2. Sphyjrapus, Norman & Stebbing, 1886. 

7. Sphyrapus malleolus^ Norman & Stebbing. 

1886. JSpAgrapics TmlUolus, Norman & Stebbing, (86) p. 98, pi. xxii, 

1896. Sphyrapus malleolus, Bonnier, (8) p, 665, pL xxxi. %. 1. 

Eah, ‘ Porcupine,’ 1869, at two stations (Stat 22 and 24) 
to the south of Eockall, in 109 and 1263 fath. 

Disinh, ‘Porcupine,’ 1870, Stat 17 <7, lat 39® 39' W., 
long. 9® 39' W., in 740 fath., off the coast of Portugal: 
‘ Valorous,’ 1876, Stat. 11, lat 57® 11' N., long. 37® 41' W., 
south of Cape Farewell, Greenland, in 1450 fath. From the 
‘ Caudan ’ Expedition Bonnier records it from the Bay of 
Biscay in 650 and 1410 metres. 
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8. Sphyrapus tudes^ Norman & Stebting. 

1886. Sphi/rapies tudeSj Norman k SteT^bing, (86) p* 99, pi. xxii. fig. 1, 

Hah. ' Porcupine; 1869, Stat. 23 a, lat. 56^^ 13' N., long. 
14® 18^ W., to the south of Kockall, in 420 fath. 

Fam. II. Tanaidse, 

Genus 1. Tanais, M.-EJwards. 

9. Tanais Oavolmii^ H. M.-Edward^. 

1828. Ta 7 iais Cavolmii, H. Milne-Edwards in Andouin & Milne- 
Edwards’s Precis d’Eiitoniologie, voL i. pi. xxix. fig. 1. 

1840. Tanais Cavolmi, H. IVIilne-Eewards, Hist. Nat, des Crust. 
Tol. iii. p. 141, pi. xxxi. fig. 6. 

1842. Tanais tmxentosus, Kroyer, (62) p. 18^3, and Yoyage en Scan- 
dinavie &c. (1849 P) pi, xxvii. figs, ^a-q, 

1843, Cfossmnts vitfatusj Rathke, (89) p. 39, pi. i. figs. 1-7. 

1866. Tanais viitntnsj Bate & Westwood, (1) vol. ii. p. 125. 

1875. Tanais vittatnSf Macdonald, Trans. Linn. Soc. ser. 2, vol. i, 
(Zoology) p. 67, pi. XV. 

1881. Tamis vitfatm, Harger, (37) p. 418, pi. xiii. figs. 81, 82. 

1896. Tanais tommiosus, Q-. 0. Bars, (106) p. 12, pi. v. 

1897. Tanais Cavoiimi, A. Bollfus, (26) p. 207. 

1898. Tanais CavoUnii, A. Bollfus, (26) p. 36. 

Hah. Tide-marks among weeds, Farland Point, Cumbrae, 
N.B., and Tobermory in the Isle of Mull (-4. 3L N,) ; May 
Island, Firth of Forth, and Dunbar (Henderson). Bate & 
Westwood record it from Berwick (Dr. Johnston) and Pol- 
perro, Cornwall (Laughrin) ; Jersey (Kcehhr) ; Netley 
Hospital Pier and Alum Bay, Isle of Wight (Macdonald). 

JDistrih. It is found on the coast of Norway [Eathke ; 
Oresund {Kroger) ; West France ((7/^ez?rew^); Mediterranean, 
in many places (Ohe'oreu.iSj fide Dolljus) ; Azores (Th. Bar^ 
roi$) j ureenland [Hansen). 

11. A. Dollfus has described several closely allied species 
from the Mediterranean — one with the uropods three-jointedj 
which is the species of which the above are synonyms, the 
true T. Covohnii of Milne-Edwards; and three others which 
agree in haying the uropods four-jointed and diflPer from each 
other in slight particulars. It is probable that the form 
which Prof. G, U. Sars has described in his memoir on the 
Mediterranean Isopoda Ohelifera (103, pi, ix. figs. 1-3) is 
referable to T. Chevrenai^ A. Dollfus. It differs from 
T. Cavolinn ( = T. viitatus) in having the body more slender 
and the uropods four-jointed. 

This species may hereafter be found on our southern 
coasts, and it is possible that the “ very slender form which 



333 


British Isopoda Ghelifera. 

the late Mr. D. Eobertson sent to Spence Bate, which that 
author at first thought a distinct species and named in MS. 
T. kirticaudafiis^ may really have been that now known as 
T. Gkevrenxi, 

10. Tanais Dulon^ii (Audouin). 

186t). Tanais Dulongii, Bate & Westwood, (1) vol. ii. p. 159. 

This species is at present unknown to me, and I am 
unable to throw any light upon it. 

Bate and Westwood write : — The only individuals which 
we have seen were sent to us from Polperro by Mr. Laughrin.” 
In the “ Last Eeport of Dredging among the Saetland Isles ” 
I recorded this species from “ St. Magnus Bay, rare.” I 
have now searched in vain in my collection for the specimens, 
and can neither find it or any other Shetland form which 
could have been confounded with it. I know that many of 
my Tanaidse were years ago dried up, and this form was 
probably among them. 

Genus 2. Leptochelu, Dana. 

11. Lip^ochelia Savigaii (Kroyer), 

1842-3. Tanais Samgniij Krbjei, (52; p. 16S, pi li. figs. 1-12, c?. 
1842-3. Tanais EdicardsiU Krojer, (52) p. 174, pi. ii. figs. 13-19, 2 • 
1866. Leptochelia Edwardsii^ Bate & Westwood, (1) yoL ii. p. 134, cJ . 
1881. Leptochelia algicola, Harger, (37) p. 423 (meum exemplum iili 
transmisbum, nee .iVmerie® exempla). 

1881. Furatanais Idamgnii, Delage, (^20) p, 134, pL xi. figs. 1-8. 

1880, Leptvchelm Savignit, Gr. 0. Sars, (101) p. 25. 

1886, Leptochelia Smgnii, G. 0. Sars, (103) p. 326, pi. ix. fig'i. 4-8. 
1898. Leptochelia Sarngnii, A. Dollfus, (26) p. 41 and woodcuts. 

Hah, The specimens described by Bate and Westwood were 
found by me among Zoster a between tide-mai'ks in Belgrave 
Bay, Guernsey. Since the publication of that work it has 
been recorded from Saik {Koehler) and Jersey [Sinel and 
Hornell), 

Distrih, I have procured it at Naples. Gourret records it 
from Marseilles; Sars from Trieste, Spezia, Messina, and 
Syracuse ; and Chevreux and Dollfus also from many places 
in the Mediterranean. The former of these has proved its 
range on the Atlantic coast from Brittany to Senegal. 
Azores [Th, Barrois), Kroyer’s type specimens were from 
Madeira. 
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12. Lepioclielia duhia (Kroyer). 

1842-3. Tanais dubrnsj Kioyer, (52) p. 178, pL ii. figs, 20-22. 

1878. Faratanais eUgicola^ Harger, (35) p. 377. 

1S79. Faratanais cdgicolay Harger, (36) p. 162. 

1870. Tanais Samgnii^ Dohrn, (21) p. 293, pis. xl, xii. figs. 6-19. 

18^1 (?). LeptocMia dgkola^ Harger, (37) p. 421, pi. xii. fig. 3, pi. xiii. 
figs, 83— S6. 

ISSO. Lepfochelia dubia, G. 0. Sars, (101) p. 26. 

1S86. Leptoiihtlia diibia^ G. 0. Sara, (103) p. 317, pis. x., xi. 

1893. Lepfochelia cdgkoldj A, DoUfus, (26) p. 44 and woodcuts. 

Hah. Jersey; Birterbuy Bay, Ireland, 1874; Falmouth 
Harbour, 1884 {A. IL N .) ; Valentia, Ireland, fath., mud 
(A. 0. Walker). 

Distrib. Mediterranean [Dohrny Sars) ; on the Atlantic 
coast it has been procured by Ohevreux (fide Dollfus) from 
Brittany to Senegal and Tenerifife, Harger has found it on 
the N.E. coast of America. Kroyer’s types were from 
Brazil, and Dollfus has rejected his name on account chiefly 
of the distance of that locality ; but the range of the species 
is known to be very extensive, and until the Brazilian 
form is proved to be something different it is surely preferable 
to retain KroyeFs name. 

Genus 3. Alaotanais, Norman & Stebbing, 

13. Alaotanais serratispinosus^ Norman & Stebbing. 

1886, Alaotanais serratospimsm, Norman & Stebbing, (86) p, 113, 
pL xxiii. fig. 2. 

Hah. ^Porcupine,’ 1869, dredged in two places between 
Ireland and Rockall (Stats. 19 and 3U), in 1360 and 
1380 fath. 

Distrib. ^Valorous,’ 1875, Stat. 15, lat. 56° 11' N., long. 
37° 4P W., at the depth of 1450 fath. 

14. Alaotanais Icevisptnosits, Norman & Stebbing. 

1886. Alaotanais Icsvispinosus, Norman & Stebbing, (80) p. 114, 
pi. xxiv. fig. 11. 

Hah. The type and only known ^ecimen was dredged by 
the ^ Porcupine,’ 1869, off Valentia, & W. Ireland, in 370 fath. 
(Stat. 1). 


Genus 4. Paeatanais, Dana. 

15. Paratanais Batei^ G. 0. Sars. 

1855. Tanais 8a})^% Gosse, Manual Marine Zoology, voL i. n 137 
{not T. ^ 
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1866. Faratanaisforcipafusj Bate & Westwood, (1) vol. ii. p. 138 (not 
Tanais forcipatus^ Liiljeborg*). 

1880. Faratmiais Batei, G. 0. Sars, (101) p. 32. 

1886. Parata7iais Batei^ G. 0. Sars, G03) p, 388, pi. siv. figs. 1-3. 
Ib96. Farafanais Batei, G. 0. Sars, (105) p. 16, pi. tiL 

Ilah, Falinoutli Harbour, 1884, Plyraoutb, 1889 {A. M, JV.). 
It has been recorded from Sark (Kcehler) ; tide-marks, Jersey 
(Sitiel and Hornell) : Curabrae, Firth of Clyde (Z?. Robertson) \ 
Arran, N. B, ; Loch Fyne and the Firth of Forth (21 Seott). 
Bate and Westwood gave Banff {T, Edward). 

Dktrib. Spezia in the Mediterranean, in 6-10 fath. [G. 0. 
Sars) ; Saint- Jean-de-Luz, S.W. France [Djllfm) ; several 
places in West Norway, at roots of Laminaria [G. 0. Sars). 


Genus 5. Leptognathia, G. O. Sars, 

16. Leptognathia longiremis (Lilljeborg) . 

1864. Tanais longiremis^ Lilljeborg, (61) p. 19. 

1876. Tanais isla^idicm, G. 0, Sars, (99) p. 346. 

1880. Leptognathia lojigiremis, G. 0. Sars, (101) p, 41. 

1885. Leptognathia longiremis^ G. 0. Sars, (104) p, 79, pi. viL 
figs. 17-2b. 

1896. Leptognathia longiremis j G. 0. Sars, (105) p. 27, pi, xii. 

1S9S. Leptognathia longiremis, T. Scott, (116) p. 220. 

Hah. This species has been taken by Mr. Thomas Scott on 
both sides of Scotland — on the west in Loch Fyne, on the east 
in the Moray Fii*th and Firfeh of Forth. 

Bistrib. in Norway I have dredged it in the Hardanger 
Fiord, off Lervig, in le50-180 fath. ; and in East Finmark in 
110-125 fath. in the Varanger Fiord, and in Klosterelv Fiord 
in shallow water. Other localities are : — off Eeykjavik, Ice- 
land {G. 0. Sars)^ Denmark {Meinert)^ Greenland {Hansen). 

Hansen (31) describes and figures a Greenland Lepto^ 
gnathia which he considers to be L. longiremis of Lilljeborg, 
but doubtfully refers to it the L. longiremis of Sars. The 
Greenland form has the hand of the first gnathopod less 
robust and without the characteristic serration of the outer 
margin of the finger, and the uropoJs three-jointed, the first 
joint markedly longer than the rest of the limb, the terminal 
joint minute. 

17. Leptognathia Lilljehorgi, Stebbing. 

1891. LeptognatMa Lilljelorgi, Stebbing, (125) p. 328, pi. xvi. 

1898. Leptognathia Lilljeborgi^ T. Scott, (116) p. 219, 

Hab. The type specimens were found by Mr. Stebbing in 
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the sands at Lee and Woolacombe, North Devon. Mr. T. 
Scott has met with it in several places in the Firth of Forth. 

Mr. Scott writes of this species “ LeptognatMa 
lorgi appears to be somewhat out of place among the species 
of that genus described by Sars; these all have the ^ supe- 
rior antennae in the female distinctly 4-articiilated/ whereas 
in this one the fourtli joint is described as ^ quite rudimentary.’ 
In the specimens from the Firth of Forth 1 have been unable 
to satisfactorily make out a fourth joint ; in one or two in- 
stances, when there was the appearance of a fourth joint, 
examination with a ^ higher ’ objective showed that the 
appearance was produced by the approximation of the bases 
of the subterminal setae. For this reason I was inclined at 
first to consider the species as a member of the genus Typklo- 
tanais^ the females of which have the superior antennas 
3-articuIate ; but as the general structure of the antennae in 
the male and female, together with the form of the chelae, do 
not fit in well with either genus, it is perhaps better to leave 
this Isopod where it is at present. In the female the first 
joint of the superior antennae is long, but the other joints are 
short, and the second appears to be hinged to the first joint, 
for in some of my specimens the short end-joints bend over 
at neaidy right angles to the first, as if the antennae were 
being used as a grasping-organ.^’ 

I have written to Mr. Stebbing to ask his present views as 
to this species. With regard to the antennae he writer : — 
In the upper antennae the little fourth joint about which 
Scott is doubtful is quite distinct under a quarter-of-an-inch 
power. It is a stumpy little articulus, not a triangle such as 
could be represented by the meeting of two setules.” As 
compared with L. longiremis “ the differences are consider- 
able. The upper antennae, as Scott has noticed, are strikingly 
unlike. The thumb of the first gnathopods and the tubercu- 
lation of the fingers do not at all agree, and the last peraeopods 
are also rather strikingly unlike. As to the uropods you will 
notice that in my species the second joint of the inner ramus 
is longer than the first, and the reverse in Sars’s figure. The 
apical part of the last pleon-segment is a little differently 
shaped in the two species, and in L. longicornis there is a 
denticle on each side of which I find not the slightest trace 
in L» LilJjehorgL The latter species in the female appears to 
be much smaller than in the former. I incline to agree with 
Scott that it looks very like a linking species between 
Typhhtanais and LeptognathiaJ^^ (Stebbing, in litt.) 
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18. Leptognathia hreviniana (Lilljeborg). 

1864. Tanais hreviynamts, Lilljeborgr, (61) p. 2^, 

1880. Leptognathia hrevimana^ G. O. Sara, (101) p. 42. 

188^. Leptognathia hrevmana, G. O. Sars, f 1(*3) p. 350, pi. xv. figs. 7~1S. 
1896. Leptognathia hrevhnana, G. O. Sars, i 105) p. 29, pi. xiii. fig. 3, 
1898. Leptognathia hremmana^ T. Scott, (116) p. 220, 

I1q}k Off Yalentia, Ireland, 1870 (A. Jf. X.) ; Firth of 
Forth {T. Scott) ; iloraj Firth (T. Scott and F. G, Pearcey). 

Bistrih, Sars says that it occurs all along the coast of 
Isorway from Christiania Fiord to Yadso. In the Mediter- 
ranean he procured it at Messina. Bohuslan, Sweden [Lill- 
jehorg) I coast of Denmark [Meinert) ; Brittany {Gkevreux^ 
fide Dollfus ) . 

19. Leptognathia rigida (Bate & \Ye3twood). 

1866. Paratanais rigidu^, Bate & Westwood, (1> vol. ii. p. 141. 

IfcSO. Leptognathia rigida, G. 0. Sara, (101) p. 45. 

Hah, The type specimen described by Bate and Westwood 
was dredged at the roots of Laminaria saccharina^ near 
Cumbiae in the Firth of Clyde, by the late Mr. D. Kobertson, 
in 7-8 fath. St. Magnus Bay, Shetland, 1867 {A, JLT. N,) : 
so recoided (83) ; but I no longer have the specimen, and 
thus cannot again deteimine it. 

20. Leptognathia hreviremis (Lilljeborg). 

1804. Tanais hreviremis, Lilljeborg, (6) p. 21. 

1880. Leptognathia hreviremis^ G. O. Sars, (101) p. 42. 

1890. Leptognathia hreviremis, G, O. Sars, ([105) p. 28, pL xiii. fig. 1. 

Hah. This species was found by me in Plymouth Harbour 
in 1889. Loch Fyne, Firth of Forth, and Moray Firth 
{T. Scott). 

Distrtb. Bohuslan, Sweden {Lilljehorg) ; Kattegat (Jief- 
mrt). In Christiania Fiord in 20-60 fath., and in several 
places in south and west of Norway, as far north as Kvalo 
on the Nordland coast [O* 0. Sars). 

Genus 6. Tanaopsis, G. O. Sars. 

21. Tanaopsis laticaudata^ G. O. Sars. 

1880. Leptognathia laticaiidata, G. 0. Sars, (101) p. 43. 

188G. Leptognathia laticaiidata, G. 0. Sars, (103) p. 353, pi. xv. 
figs. 14-17. 

1896. Tanaopsis laticaiidata, G, 0. Sars, (105) p. 32, pi. xiv. fig. 1. 

Hah. I took this species in some abundance in Birterbuy 
Bay, West Ireland, in 1874, and subsequently near Cumbrae 
Ann. & Mag, N. Hist Ser. 7. Voh iii- 25 
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in the Firth of Clyde, where also it has been found by 
Mr. D. Eobertson. Gair Lochia Locli Fyne, Firth of Forth, 
and Moray Firth ( T. Scott ) . 

Dtstrib, Naples and Messina, and in a few places on the 
west of Norway in 6-20 fath. ({?. 0. Bars), 

Genus 7. Steongtlura, G. 0. Sars. 

22. Strongylura arctophylaoc^ Norman & Stebbing. 

1880. Strongylura arctoyliylao:^ Norman & Stebbing, (86) p. 116, pi, sxiT. 

%. 3 . 

Hah. The type and only known specimen was procured in 
the ‘Porcupine’ dredgings of 1869 at Stat 30, lat. 56°24^N., 
long. 11° 49' W. (that is, between Ireland and Eockall), 
in 1380 fath. 


Genus 8. Pseubotanais, G. 0. Sars. 

23. Pseudotanais forcipatus (Lilljeborg) . 

1864. Tanais foroipatus^ lilljeborg, (61) p. 16. 

1880. iPseudotamis fordpatus^ G. 0. Sars, (101) p. 46. 

1896. FseudotanaisforcipattiSf G. 0. Sars, (105) p, 40, pi. xvii. fig. 1. 

Eab. Tarbert Bank in Loch Fyne; Guillam Bank in 
Moray Firth (T. Scott) ; Smith Bank, Moray Firth {F, Q. 
Pearcey^ fide Scoti ) . 

Pistrib. Klosterelv Fiord, East Finraark, which is close 
upon the frontiers of Eussia {A, J/. iV.). Sars has found it 
along the whole Norwegian coast, as far north as Kvalo.” 
Bohuslan, Sweden {Lilljeborg); Oresund, Denmark {Mei- 
nert). 

Ibis is not Paratanais forctpatusy Bate and Westwood, for 
which see under Paratanais Batei^ (jt. O. Sars. 


I add a list of North- Atlantic and Arctic Chelifera, which 
may prove useful to students, as supplying them with informa- 
tion respecting our present knowledge of the northern species 
of these Crustacea, and references where descriptions of them 
may be found. 

Isopoda Gkelifera of North Atlantic and Arctic Oceans 
not known in British Seas, 

Apsmdes micidigitaitis, Norman & Stebbing (86). — Mediterranean. 
MitsifronS; Nor. & Stebb. (86). — Near Gibraltar. 
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Apsevdes nhwatm^ G. 0. Sars (101, 103),= ,^1. hnwrifi'oas, Is or. & 
Stebb. { 86). — ^StTediterranean* 

gracUis, l^or. & Stebb. (86). — XoTtb Atlantic and Baris 

Strait. 

ttnuimanus^ G. 0. Sars (101, 103). — Mediterranean. 

■ 7'obnstvs, G. 0. Sars (101, 103). — Mediterranean. 

Ajpseudupsis atutifroiis, G. 0. Sars (lOl, 103). — Mediterranean. 

• 74 IS'or. & Stebb. (^56, p. 13?> A. LatreilUi. Cldus 

(16, 17), =A.. OlaKsil, Boas (5). — Adriatic. 

Pcn'aj^isevdcs latifrons (Grube *■), G. 0. Sars (lol, lo3). — Mediter- 
ranean and Adriatic. 

SjjJiifrapus auoumlvs^ G. 0. Sars (96, 101, 105 J, Xor. & Stebb. (SO), 
— Norway and between Ictdand and Jan Majen ; Kara Sea 
(Hansen, 31). 

scrratns, G. O.Sars (101, 104). — Between Iceland and Norway 

and near Spitsbergen. 

Tanais G^'inialdii, A. BoUfns (25). — Azores. 

ChtV7*euxi, A. BoUfns (26)=?^. CavoHnii, G. 0. Sars (101, 

103), neo T, CavoUnii, M,-Edw. — Mediterranean and Adri- 
atic (Heller), 

tcsfudinicola, A. Bullfns (26). — Mediterranean. 

Heterofanais algiricus, A. BoUfns (26). — Mediterranean. 

provindalis, A. BoUfns (26). — Mediterranean. 

Orstedii (Kr6\ er) (52 f),=T, eurndio, Kroyer, o (52),= T. Idl- 

ticus, Fr. MiiUer, 5 , and T, ^dupicJiifes, Ft, MiiUer, (S — 
Greifswaide, Prussia ; Norway (&. 0. Sm's, 101, 105) ; Baltic 
and Sweden (LilljcLorg, 61); Kiel [Blanc) 

a7\07nalus, G. 0. Sars (101, 1( 3). — It was assigned as a second 

form of the male of Tanais dvhius by Bohrn (21). — Medi- 
terranean. 

UmieoJa (KBTg&T),^L€jgtoclielm Jimicola, Harger (35, 37). — 

N.E. America and Greenland (Hanse^i, 31 ). 

Leptoclielia ncapolitatia, G. 0. Sars (101, 103), — Mediterranean. 

rajpaw, Harger (36, 37). — ^N.E. America. 

Jiliim (Stimpson, 128), Harger (36, 37). — N.E. America. 

coi'dca, A. BoUfns (26). — Mediterranean. 

^ Grube (A. E.), ‘Die Insel Lussin und ihre Meeresfauna/ 1804, 
p. 75. 

t Figured by Kroyer, in Gaimard, ojage en Scandina\ie &c. pi. xxxi, 
fig. 3, 5, pi. XXX. fig. 4 (T. citrtuUo\, d- 

X Fr. Muller, Arcbiv fur Naturges , Jabr. 18, Bd. i. pp. SS, 89, pi, ir. 

§ Blanc (H.), Contjibutioiis al'Hist. nat. des Asellotes Heteiopodes; 
Obserrations faites sur la Ttmais brtttdiir Becueil Zoologique Suisse, 
■vol. i. pt. 2 (lb84). 


25 * 
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Alaotanais hastiger, Nor. & Stebb. (86). — Eatrance to Davis Strait. 
Faratanais atlantims^ A. Dollfiis (25). — Azores. 

Typhlotanais tenuimamis (Lilljeborg) (61), G. 0. Bars (101, 105). — 
Norway. 

cequiremis (Lilljeborg) (61), G. 0. Bars (101, 105), =iTanais 

dex)ressus, G. 0. Bars (96).-— Sweden {Lilljeborg); Norway 
(Lilljeborg and Sars), 

brevicomis (Lilljeborg) (61), G. 0. Sars (101, 105). — Norway 

{Lilljeborg and Sars) ; Denmark {Meinert, 71). 

jinmarchicus, G. 0. Sars (101, 105). — East Einmark. 

assimilis, G. 0. Bars (101, 105). — Norway. 

tenuicornis, G, 0. Sars (101, 105). — Norway. 

microcheleS) G. 0. Sars (101, 105). — Norway. 

cornutKS, G. 0. Sars (100, 101, 104, 105). — Between Beeren 

Island and Einmark and Norway. 

penicillatus, G. 0. Sars (101, 105). — Norway. 

messlnensis, G. 0. Sars (101, 105). — Mediterranean. 

spiniventris, A. Dollfus (25). — Azores. 

Flchardi, A. Dollfus (25). — Azores. 

longimanus, A. DolKns (25). — Azores. 

Lepiognathia filiformis (Lilljeborg) (61).— Sweden {G-. O.Sars, 101, 
105) ; Norway {Meinert, 71) ; Denmark. 

mama, G. 0. Sars (101, 105). — Norway. 

gradlis (Erdyer) (52), figured ^ Yoyage en Scandinavie &c.’ 

pi. zxxi. fig. 4. — Spitsbergen and Norway («7, Eansen, 31) ; 
Kara Sea. 

gradloides (Lilljeborg) (61). — Sweden. 

ececa (Harger) (35, 36, 37). — ^N.E. America. 

erassimma, A. Dollfus (26). — ^Brittany. 

Fseudotanais macrocheles, G. 0. Sars (101, 105). — Norway. 

— Lilljeborgii, G. 0. Sars (101, 105). — Einmark. 

mcditerraneus, G. 0. Sars (101, 105). — Mediterranean. 

affinis, Hansen (71). — Kara Sea. 

crassicornis, Hansen (71). — ^Kara Sea. 

Orgptocope ahbreviata, G, 0. Sars (94, 101, 105). — Norway. 

voringii, G. 0. Sars (94, 101, 104). — To the west of Norway 

in the ocean. 

arctica, Hansen (31, 82). — ^Kara Sea and Greenland. 

Haplocope angusfa, G. 0. Sars (lUl, 105). — Norway, 

? ahyssorum, A. Dollfus (25). — Azores. 
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St7'ongyIvra cylindrical G. 0. Sars (101, 105). — Norway. 

Anarthura sim2dlecc^ G* 0. Sars (301, 105). — [S'orway, ^Yest Erance 
{A, Dollfus, 26), 

Mesotanais duhius, A. DoUfus (25). — Azores. 

Neotanais Edivardsi, A. Dollfus (27). — Bay of Biscay, 

Ta^meTla vngidcillala^ Xor. & Stebb. (86). — Lat. 49® T N., long. 
10° 57' W., -wiiich is a little south of the British Area as 
defined by me. 


XL VII . — Note on the Hai^vest-Mice of the Palcearctio Region, 
By G. E. H. Barrett-Hamiltoit. 

Vert little is known of the variations in colour, size^ or 
proportions of the harvest-mice of diflferent parts of the 
Palaearctic Begion. It could, however, hardly be doubted 
that some such variations exist in an animal which is distri- 
buted over so wide an extent of country, occurring as it 
does from Great Britain to the coast of China. Accordingly 
we find that specimens in the British Museum collection from 
North-western Fokien, YVestern Hungary, and England are 
readily distinguishable from each other, and it is plain that 
each of these series represents a distinct local race or sub- 
species. 

As 3*egards nomenclature, the harvest-mouse was first 
described by Pallas, who, in 1779, gave to it the name of 
Mus minuiusj but did not localize his type. As, however, he 
alludes to Siberian specimens as differing from those of 
which he writes under the heading of M, minutus^ it seems 
clear that this name must be used for the harvest-mice of 
Continental Europe, and that all other names given to 
European harvest-mice (except, as shown below, that of 
M, messorius for the harvest-mouse of Great Britain) must 
lank as synonyms of it until it can be shown that more than, 
one form of harvest-mouse exists in Continental Europe. 

The name messorius of Kerr must stand for the British 
form, while M. pygmceus of Milne-Edwards, from Eastern 
Asia, is another subspecies. Lastly, I propose the name of 
nssm'icus for the Northern Siberian form, of which the 
British Museum possesses a specimen from Ussuri in the 
Coast Province of Eastern Siberia (no. 91. 6. 29. 1). 

The following are the forms which may at present be 
distinguished. They may be conveniently regarded as sub- 
species of Mus minutus. 
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1. Mus minuUis messorius 
Mm Kerr, Animal Kingdom, p. 230 (1792). 

Type locality. Hampshire, England. 

Summer pelage orange-red above, brightest on the rump 
and lighter on the sides, and always marked off by a clear 
line of demarcation from the pure white of the under surface. 
Winter pelage not so bright as that of summer. Colour of 
underside and line of demarcation as in summer. 

The following are the maximum, mean, and minimum 
dimensions of fifteen males and nine females, all of which 
were measured in the flesh, and which form part either of my 
own or of the British Museum collection : — 


Head and 
body, 
mm. 

i Maximum. . 6o 

Mean 59*1 

Minimum . , 66 

{ Maximum. . 60 
Mean ...... 66*8 

Minimum . . 61 


Tail 

Hind foot. 

Eir. 

mm. 

mm. 

miu. 

07 

15 

9 

67*1 

14-2 

8-1 

50 

12 

7 

57 

14*0 

9*5 

53 

13*9 

8*3 

49 

13 

7 


It will be noted that the length of the tail is usually, 
but by no means always, less than that of the head and 
body. 

Of the young, it is stated by Mr. J. E. Harting, from 
observations on individuals born and kept in captivity 
(^Zoologist,’ Ifov. 1895, pp. 420, 421), that even when 
almost as large as the old ones they were not nearly so red. 
Indeed, until the beginning of December they resembled a 
liouse-mouse in colour. About that time, however, they 
began to change visibly, the hinder quarters from the root of 
the tail upwards becoming rufous before any other portion of 
the body.*’ A family of young harvest-mice set up in the 
Tring Museum are, how'ever, as bright as their parents in the 
same case. 

French specimens seem to agree in colour with those of 
England, judging by the descriptions and figures of French 

* This form, though not the typical one, is here put first because the 
information at my disposal relating to it is fuller than in the case of 
M. so that instead of comparing J/. mmonm with J/. minutus, 

as I should strictly do, I am forced to reverse the comparison. 

As shown by Mr. Oldfield Thomas (Ann. & Mag. Nat. Hist. (6) iv. 
p. 347, 1879), Kerr’s use of the name messorius for the har\est-mouse of 
England clearly antedates that of Shaw (Gen. Zool. vul. ii. pt. I, p. 62, 
1801), to whom the first use of the name is generally attributed in 
books. 
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writers (see Trouessart, ^ Les Petits Mammif^res de la 
France/ with a coloured plate of this species). 

2. Mus minutus typicus. 

Mils miuutiLSj Pallas, Noy. Spec. pp. 96 & 045 (1779). 

This name antedates all other names applied to European 
harvest-mice, and of which I have given a list at the end of 
this paper. They are therefore synonyms of it as applied to 
the whole of Europe. Should it be found, however, that 
more than one subspecies of harvest-mouse exists in Europe, 
this name must be restricted to that of the North, while the 
other and later names must be applied to the various other 
species according to the localities in which they occur. 

Six examples from Western Hungary, collected in 
August, 1893, are singularly unlike British specimens, as 
they entirely lack the orange-red of the latter except on the 
rump, and are instead of a light sepia-brown on the upper 
surface, lighter on the sides, and shading to orange-red on 
the rump. The under surface is, like that of the British 
specimens, pure white, with a clearly marked line of demar- 
cation separating the colours of the upper and lower surfaces, 

The proportionate lengths of the feet and tail, so far as can 
be ascertained from the dried skins, are similar to those of 
M. messorius. 

A specimen from Holstein (British Museum Collection, 
no. 47. 4. 5. 2) appears to be intermediate in character 
between those of Hungary and England, the whole of the 
upper surface being rusty red ; but the skin is an old one, 
badly preserved and untrustworthy for comparison, 

3. Mus minutus pygmcsus. 

Mus pygmcBus^ Milne-Edwards, Recherches Mamm. p. 291 & pL zliiL 
(1874). 

Three specimens of this form from North-west Fokien 
have recently been added to the British Museum collec- 
tion through the kindness of the collector, Mr. J. de La 
Touche. In the colour of the upperside these mice cannot be 
distinguished from the Hungarian specimens, but the tail is 
very much longer, the underside dirty white, and the line of 
demarcation between the colours of the upper and under sides 
not very clearly marked. These specimens have only a 
trace ot the red rump of M. minutus. They were collected 
at Kuatun, N.W, Fokien, in April 1898. 

The dimensions, given in inches on two of the labels, and 
converted into millimetres, are as follows ; — 
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Head and 
body. Tail, 

mm. mm. 

(5, 12tb April, 1808 55 7G 

(Unsexed), 27tli April, 1808 58 61 

showing that the length of the tail exceeds that of tlie body. 

The dimensions of an adult female, one of Pfere David’s 
specimens from Tibet, and now in the Paris Museum, were 
found by Mr. Oldfield Thomas to be : head and body 56*5, 
tail 57, hind foot 14, ear 7*2. 

The subspecies was originally described by Mihie-Edwards 
from specimens collected by Pfere David in the Province of 
Se-tchuan in Eastern Tibet. 

4. Mus minutus ussuricuSy subsp. n. 

The type specimen was collected by Messrs. Dorries at 
Ussuri, in the Coast Province of Eastern Siberia, and is 
no. 91. 6. 29. 1 of the British Museum collection. In its 
coloration it is far darker on the upper surface than Mus 
minutus y and the red colour on the rump is far duller ; as In 
minutus^ the dark colour of the upper surface becomes lighter 
on the flanks, but, unlike minutus^ there is no distinct line of 
demarcation and the white colour of the underside, instead of 
being pure, is washed with dirty yellow. Tlie specimen is 
large and seems to about eq[ual in size a house-mouse, Mus 
musculus^ 

The dimensions of the dried skin are as follows : — . 

mm. 


Head and body 78 

Tail 62 

Hind foot 12 


The cranial and dental characters are not distinctive from 
those of other subspecies. 

The description of Mus minutus Jlavus^ as given by Kerr 
{| Animal Kingdom,’ p. 232, 1792), prevents me from iden- 
tifying my new mouse with this form, which, according to 
Kerr, is elegantly yellowish coloured on the upper parts, 
and j)ure white on the under parts of the body.” He adds 
that it Inhabits Siberia. — This variety is exceedingly 
beautiful.” 

The subspecific identity of the mice to which the following 
names were applied must for the present remain uncertain, 

* At page 291 the province is called Se-tchuan j under the plate it is 
called Mbupin. 
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Harvest^Mice of the Palcearotic Region, 

until SUCH time as specimens from the districts to which they 
refer are available. There can be no doubt that they all have 
reference to harvest-mice. 

Mus campestris^ Desmarest, Mamm., Suppl. p. 543 (1822) 
[giving a name to the Mulct nain’* of Geoffrey & 
Cuvier], 

“ Mulot nain,” Geoffr. & Guv. Maoim. xxxiii® & plate (Oct. 1821). 

Rat des Moissons,” op, cit, IxiV (Xov. 1830). 

Miispumilusy Geoiff. & Cuv. op, oh. Tab. Gen. et (1842). 

France. 

Mus minutus JlavuSj Kerr, Animal Kingd. p. 232 (1792)* 
Inhabits Siberia ” (see above). 

Mus soricinus^ Hermann, Obs. Zool. i. p. 57 (^1804). 

Neighbourhood of Strasburg, Is figured by Shaw (Gen. 
Zool. iv. 1, p. 133) with a very shrew-like appearance. 

Mus pendulinus^ Hermann, op* cit* p, 61 (1804). 

Germany, 

Mus parmlus^ Hermann, op* cit. p. 62 (1804). 

Strasburg, Germany. 

Mus pratensis^ Ockshay, Nov. Acta Leopold. -Carol., xv. 2, 
p. 243 (1831). 

Western Hungary. The figure and description are those 
of a harvest-mouse. This name antedates Mtis arundinaceus 
of Petenyi [vide infrh). 

Micromys agilis^ Dehne, Hoflossnitz, p. 16 (1841). 

Dresden, Germany. 

Mus meridionalis^ Costa, Ann. dell’ Accad. degl. Asp. Nat. 
Nap. vol. ii, p. 33 (1844). 

Naples, Italy. The description has been shown by 
Dr. Forsyth Major (Atti Soc. Tosc. Sci. Nat. vol. iii. p. 129, 
1884) to be based on a specimen of Mus ininutus, 

Mus arundinaceus (Petenyi), Chyzer, Rel. Pet. Termes- 
Fuzetek N., p. 91 (1881). 

Buda-Pesth and Western Hungary. The type has been 
lost, but Mr. Oldfield Thomas has been informed, in a letter 
from Dr. Julius Madarasz, that it was a harvest-mouse, a 
conclusion to which I had already come in the ^ Zoologist ’ 
for May 1896, p 181. 
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XLVIIT. — On the South’-Faeifio Fishes of the Genus 
Callanthias. By Gr. A. BouLENGER,' F.R.S. 

The genus Oallanthias was established by Lowe in 1839 for 
a remarkable Pcrciform fish inhabiting the MedlteiTaneau and 
neighbouring parts of the Atlantic — (7. pelorifanusy Cocco. 
A second species was discovered by Mr. Morton Allport off 
the coast of Tasmania and described by Gunther in 1876 
under the name of C. Allporti: one of the types is figured in 
the first volume of the new ^ Catalogue of Fishes/ pi. xv., 
and I can answer for the perfect accuracy of the figure, with 
this restriction — that the tail-fin of the specimen is possibly 
injured j the absence of a filamentous prolongation of the outer 
rays of the caudal is therefore a peculiaidty which I shall 
abstain from mentioning among its specific characters. A 
third species, of which specimens were obtained near Juan 
Fernandez by Dr. L. Plate, has been added quite recently by 
Steindachner, under the name of 0. Platei Fauna Chi- 
lensis,’ Fische, p. 284, pi. xv.). 

From the description and figure it is evident that (7. Platei 
differs from (7. Allporti by the feebler dentition, the feebler 
lower opercular spine, the much shorter dorsal and anal rays, 
and the more slender caudal peduncle. In C. Allporti the 
last dorsal spine measures | the length of the head and the 
longest soft rays are fully as long as the head ; the third 
anal spine measures § the length of the head ; the caudal 
peduncle is as deep as long. In (7. Platei the last spine is 
little more than | the head, and the soft rays are not much 
longer; the third anal spine is about \ the head, and the 
caudal peduncle is 1*^ as long as deep. These characters 
are certainly sufficient to justify the specific distinction of 
the Tasmanian and Chilian fishes. 

Almost simultaneously with Steindachner’s description 
there appeared, in both 8vo and 4to editions, E. R. Waite’s 
Report on the Fishes collected off the coast of New Houth 
Wales on H.M.C.S. ^Thetis’ (Sydney, 1898), in which is 
figui’ed, on plate ii., under the name of Oallanthias Allporti^ 
a fish which differs greatly from the true <7. Allporti^ and 
seems to me to be identical with (7. Platei. Waite does not 
describe the fish, only remarks: — ^^Our specimens do not 
wholly agree with the published descriptions of the species, 
but critical comparisons are reserved for the more technical 
treatise previously announced.” In view of this forthcoming 
work 1 therefore wish to point out that the differences which 
Mr. Waite appears to treat so lightly certainly indicate 
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specific diversity, and at the same time to dravv attention to 
the interesting probable fact of yet another Perciform fish 
being common to the coasts of Eastern Australia and Ohili, 
like Gilbertia semicincta and Qaprodon lotKjinianus^ which 
were likewise obtained by both the ^ Thetis ’ and the Plate 
expeditions. 

At any rate, should, on direct comparison, the New South 
Wales and Juan Fernandez specimens prove to be specifi- 
cally distinct, which I doubt, these species would be more 
nearly related to each other than to C. AllportL 

It is much to be desired that in future a closer comparison 
be instituted between the fishes of the western and eastern 
parts of the South Pacific than has hitherto been the case. 


XLIX . — A new Stridulating TherapJiosid Spider from South 
America. By E. I. POCOCK. 

Up to the present time, with the exception of the Trinidad 
PsalmopcBus Cambridgii, the stridulating Theraphosid Spiders 
have been recorded only from tropical Africa and the Oriental 
Eegion. The species that I her3 record therefore is of 
considerable interest, as being a genuine South-American 
Theraphosid with a stridulating-organ lodged between the 
coxae of the palp and of the fiist pair of legs. In position, 
but not in structure, this organ resembles that of the tropical 
African genera of Eumenophorinse {PAonegusaj Hgstero- 
crates^ &c.). The organ, however, is much less specialized 
than in these last and has not the same taxonomic importance, 
being apparently only of generic value. 

OiTHAEOSCELUS, gen. nov. 

Belonging to Simon’s section HoraoeomraateaB of the sub- 
family Therapliosinm (Aviculariinse), and allied both to 
Homoeomma and Phryxotrichus in size and spacing of the 
eyes, differing from the latter in having the labium distally 
covered with close-set spinules, and from both in possessing 
a stiidulating-organ lodged between the coxa of the palp and 
that of the first leg. This organ consists of an irregular 
cluster of about a dozen or more longer and shorter red, 
pubescent, incrassate but apically pointed, nearly horizontal 
bristles above the suture on the coxa of the fiist leg, and a 
few similar but smaller bristles below the suture. On the 
posterior side of the coxa of the palp there are about nine 
similar bristles* 
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Citharoscelus Kochii^ sp. n. 

? Mygale rosea^ Walck., 0. Koch, Die Axachniden, ix. p. 59, fi«:. 728. 

— Colour. Caiapace covered with a coating of silky 
golden-red hairs ; the long setse on the legs and abdomen foxy- 
red ; ground-colour of legs olive-black, with two pale bauds on 
the femur, patella, and tibia, and a short median basal baud on 
protarsus ] tarsus of palp and of legs darker than the rest of 
the appendage; coxas, sternum, and lower side of abdomen 
velvety black. 

Carapace longer than broad, its cephalic region compressed, 
moderately high; its length less than patella and tibia of 
fourth leg and less than those of second, a little greater than 
pretarsus of fourth ; its width equal to length of protarsus of 
fourth and to patella, tibia, and tarsus of palp. 

Legs 4, 1, 2, 3 in length; tibiee and protarsi of all the 
legs spined, those of the posterior more strongly than those 
of the anterior ; tibial spurs of first leg like those of Homoe- 
omma Stradlingiy Cambr., but with the outer spur shorter 
and much less strongly curved; protarsus of this leg only 
slightly arched at the base. Bulb of palpus narrowly 
piriform, passing without constriction into the apical spine, 
which distally is lightly curved and sinuous, and is strength- 
ened externally by a strong spiral crest or keel. 

? . — Resembling the male, but witli much shorter legs ; 
carapace as long as patella and tibia of first, longer than 
those of fourth ; legs 4, 1, 2, 3 in length. 

Measurements in millimetres. — <J. Total length 40 ; length 
of carapace 20, width 18 ; length of first leg 63, of second 59, 
of third 56, of fourth 68 ; patella and tibia of first 23, of 
fourth 22. 

? . Total length 42 ; length of carapace 20*5, width 18*5; 
length of first leg 54, of second 49, of third 46, of fourth 56. 

Loc. Chili, Valparaiso. 

The type and other .specimens of this species, together with 
examples of the equally large Tlieraphosid Parophysa manu 
caia, Sim., were presented to the Museum by Col. Hayes 
Sadler, late H.B.M. Consul at Valparaiso. Colonel Sadler 
kindly furnished me with the following account of their 
habits : — With the exception of one specimen [of Paraphysa 
man%catd\^ which was obtained 20 miles S. of Santiago, these 
spiders were collected in the gTOunds at the back of the Hotel 
Vina del Mar, 6 miles from Valparaiso, in January and 
February. They live in holes in the ground, which consists 
of decomposed granite, or in crevices in the rock itself, the 
site chosen being a steep dry slope.” 

Pmaphysa manicata has not ere this been recorded with 
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cei’tainty from a definite locality Simon’s example being 
quoted merely as South American. 

It appears to me highly probable that this spider — Oitha- 
roscelus Kochii — is specifically identical with that which 
Koch described and figured as My gale rosea, Walck. ; but 
My gale rosea of Walckenaer is, according to Simon^ quite 
another species, and has been made the type of ilie genus 
Phryxotriclim, 


moommms of leakxed societies* 

GEOLOGICAL SOCIETY. 

February 1st, 1899. — ‘Whitaker, B.A., F.E.S., 
President, in the Chair. 

The following communication was read : — 

‘On Eadiolaria in Chert from Chypon’s Farm, llullion 
District (Cornwall).’ By Dr. (x. J. Hinde, F.Il.8., F.G.S. 

This paper describes the discovery of a bed of chert on the 
mainland, similar to that already described from Muilion Island. 
It was found in 1877 by ilr. 'Howard Fox at Chypon’s Farm. 
Altbougb detached blocks bad been noticed in the helds, the rock 
had not been previously observed in situ. The chert is interbedded 
with clay-slates, and it is a daik massive rock much traversed by 
quartz-veins ; in some parts of it the radiolaria are preserved in an 
unusually perfect condition, showing their latticed structure and 
spines very distinctly. The radiolaria for the most part are casts 
only, without any definite bounding- walls, their outlines being 
indicated by the dark material of the gruundmass, while the 
interior of the test has been infilled with clear silica, sometimes the 
cryptocrystalline variety, at others fibrous chalcedony. In the 
forms showing the structural details, these alone have been replaced 
by the opaque substance, and are thus clearly defined against the 
clear silica infilling the test. Eleven species ai'e described, of which 
ten are new, while one has been previously recognized in the cherts 
of ISFew South Wales. 


mSCELLAXEOrS. 

S,E, Urdon of Scientific Societks, 

We are informed by the Hon. General Secretary that the date of 
the next Congress of the above, which will be held at Rochester, 
has had to be altered to May 25tb. 26tb, and 27th, to suit the 
convenience of the local Society". 

* In the ^ BioL Centr.-Americana,’ Arachnida Araneida, voL ii. p. 23, 
Mr, F. Cambridge erroneously states that these specimens were from Pa-mi 
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Revision of AmpTiipoda. 

By tlie Bey. Thomas E. E. Stbbbihg, M.A., RE.S. 

In tLe Ann. & Mag. Nat. Hist, for March 1899, at p. 241, a neyr 
genns was defined for the reception of QoropMum ecvcavatum^ 
Thomson, but, by inadvertence, the name of the genus was omitted. 
It is Paracorophium, On p. 239, 1, 15, for Danmiii (Bate) should 
be read variegutus^ Leach. 

This opportunity may be taken for announcing some other 
changes which I consider necessary in the nomenclature of the 
Amphipoda. Mkroclevtopus chelifer, Haswell, I propose to call 
2Zicrodaitopiis Haswelli^ and to transfer his 3IicrodeLttojm$ avstrah's 
to the genus Lcinloides : the Aiitonoe lonc/idigitans of Bonnier to 
the genus Lcnibosi Maroides Thompsoni, Walker, 31ara crassipe^, 
Haswell, Mara dentifera^ Haswell, Mcera Ghiltoni, G. M. Thomson, 
Paranania longimanus, Chilton, and Podoceropsis pahnaia, Stebbing 
and Eobertson, all to the genus Gammaropsis. Lejitoeliehiis pilosns^ 
Della Yalle, seems to be distinct from the species so-named by 
Zaddach, and may be distinguished as Lcptoclieirus DcTiavaJleL 
BumcoVina algicola, DeEa VaEe, appears to be identical with 
AmpliitJioe cxinimlus^ and will become Biancolina cnntcidus, Mora 
Baswelli, G. M. Thomson, should, I think, be placed in Ha swell’s 
genus WyviUea^ a genus about which, however, more precise infor- 
mation is desirable. Podocerus dentewy Czemiavski, may, as Jassa 
dmtewy include in its synonymy Podocerus Herdmaniy Walker, and 
Podocerus odontonycCy Sars. The Siphonoecetes typicus described 
by Della Yalle does not suit weE with Elroyer’s species, and deserves 
the independent title of Biphonopcetes Bellavalhu 

Dates of Charles d'Orhigni/s ‘ Dktionnaire TJniversel d'Histoire 
Raiunllei 1839-1849. By C. Davies Sheebobisi and T. S. P.^muk. 

Careful collation of five copies of this ‘Dictionnaire* shows that with 
the exception of volume x. there was only one composition — that is 
to say, if we take p. 100, for instance, the last word in every copy of 
every volume is identical. There was a re-composition of volume i. , f or 
one of us has examined an original copy in the H.S. Nat. Museum which 
differs in that the Discours is paged in roman (i-ccxl) and p. 100 
terminates with “ qui est,” two words towards the end of the article 
“Acrodon,” The other four copies of vol. i. which have been 
examined by us are themselves alike, but differ in that they have a 
new printer, some changes in authors, and a slightly different title- 
page- It is quite possible that there were reprints of some of the 
other volumes as they were exhausted, but there is nothing to 
show, so far as our researches go, that any re-setting of the typo 
took place in any volume hut volume i. 

Of the five sets examined, that of the F.S. Nat. Museum is the 
most valuable, as, with the exception of vol. ii., it is apparently an 
original issue. It belonged to Professor S. P. Baird. The Zoolo- 
gical Society's copy shows what are probable reissues of the first 
five volumes. 
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The text of Toliime i., not the Introduction, 
t ,1 indicates that the vol. corresponds exactly with set 1. 

X All original issue of vol. i. ; see remarks in t(*xt. 

§ This Sherborn suggests to bo a printer’s error for 1845 ; see Ih raison GO in next list. 

II Joly’s paper was published in Ann. Sol. Ague. Lyon, ix. 1810 (Ilagmi, Bibl. Jkitoni.), 
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We learn from Bull. Soc. g^oL France, vols. xi -xiy., and series 2, 
Yols. i. &o., that 71 parts were issued between February 1840 and 
November 1845, that 12 parts went to a volume, and other detailed 
particulars. These dates must be used cautiously, as they represent 
the dates of presentation to the Society, and, though in most cases 
it is unlikely, they may be several months after publication. 

We give on p. 351 the collation of the several copies wo have ex- 
amined and the actual dates of issue of the completed volumes. 

The following are the dates of presentation of the livraisons to the 
Geological Society of Prance, which can be verified by a reference to 
the ‘ Bulletin' of the Society : — 


1. 

17 Feb. 1840. 

19. 

7 Feb. 1842. 

37, 


2. 

No lecord. 

20* 

21 Mar. 

88. 

>-6 Nov. 1843. 

3. 

No record. 

21. 

4 Apr. 

89. 


4. 

16 Mar. 

22. 

16 May. 

40. J 


5. 

6 Apr. 

28. 

20 June. 

41, 

4 Dec. 

6, 

16 June. 

24.1 


42. 

8 Jan. 1844. 

7*1 


25. 


48. 

No record. 

8.^ 

2 Nov. 

26. 

= 7 Nov. 

44, 

19 Feb. 

9. 


27. 


45. 

4 Mar. 

10. 

No record. 

28. J 


46. 

15 Apr. 

11. 

21 Dec, 

29, 

6 Dec. 

47. 

6 May. 

12. 

8 Nov. 1841.* 

30. 

2 Jan. 1843. 

48. 

20 May, 

18. 

1 Feb. 

81. 

6 Feb. 

49.'! 

14. 

6 Apr. 

82. 

6 Mai*. 

50. 


15. 

16. 

1 8 Nov. 

88. 

34. 

17 Apr. 

IMay, 

51. 

52. 

Lnov. 

17. 

6 Dec. 

35. 

5 June, 

58. 

1 

18. 

24 Jan. 1842. 

36. 

1 

54. 

) 


55. 18Nov,1844, 

56. 16 Bee. 

gg I 6 Jan. 1845. 

59. ’ 17 Feb. 

60. 7 Apr. 

61. 5 May. 

62. 19 May. 

6B.] 


64. 

65. 
6C. 
67. 


Nov. 


68 . 

69. 

70. J 

71. 17 Nov. 


From which it will be seen that the parts came out monthly, and 
there is no doubt that the 1st livraison appeared in December 
1889 and the 71st livraison in October 1845, This accords both 
with the accounts of previous bibliographers, who usually ascribe 
the work to 1839-1849, and with the receipt of the livraisons by 
the French Geological Society. Thus, according to the data, each 
volume should have been completed in parts by the December of the 
3 ’ear, and issued as a whole in the January following. Tip to 
livraison 72, the end of vol. vi,, this was undoubtedly the case, but 
there our record ceases, and there is plenty of evidence to show 
that the remaining 78 livraisons (there were 150 in all) came out in 
less than four years. We therefore urge the advisability of adhering 
to the dates of the completed volumes lather than to any speculative 
date of livraisons. Sets dated 1861 are merely re-issuos with new 
titlepages, 

♦ No doubt omitted in due course by publisher, and supplied later by 
request. 
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L. — On the Cretaceous Fish Plethodus. By A. Smith 
WoODWAED, F.L.S., of the British Sluseum (Natural 
History). 

[Plates Xm. & XIV.] 

In his well-known work on the ^ Geology and Fossils of 
Sussex’ (1850) Frederic Dixon briefly described and figured 
some remarkable crushing-teeth or dental plates from the 
Sussex Chalkj to which he gave the name of Plethodus. He 
compared them writli Ptychodus^ and referred them to the 
Cestraciont shaiks. Numerous specimens w^ere subsequently 
discovered both in the Chalk and Cambridge Greensand, a few 
also in the Gault of Folkestone ; and when I was occupied 
with a general survey of the English Cretaceous fish-fauna 
in 1887 I prepared several sections to demonstrate their 
micioscopical structure. It w^as proved that beneath the 
thick dense layer of vertical tubules of dentine observed by 
Dixon there was an equally thick base of true bone with 
numerous typical bone-lacunge. The problematical fossils 
could not therefore be retained any longer among the Elasmo- 
branchii. They were reterred to some undetermined bony 
fish ;• and one small specimen in the Willett Collection in the 
Brighton Museum w’as mentioned as displaying the Plethodus^ 
plate so placed in the midst of a skull as to suggest its 
connexion with the pharyngeal bones ” Daring the last 

* A. S. Woodward, A Synopsis of the Vertebrate Fossils of the 
English Chalk,” Proc, Geol. Assoc, vol. x. (1888) p. 331. 

Ann^ & Maq. N, HisU Ser. 7* Vol. iii. 26 



354 


Mr. A, S. Woodward on the 


twelve years I have searclied in vain among English Creta- 
ceous fish-remains for further evidence on the subject. The 
time seems therefore to have arrived for describing^ the scanty 
fragments of PlethoduSj so far as they are known, in the hope 
that this or allied genera may soon be more satisfactorily 
elucidated by some of the collections of Cretaceous fish- 
rcraains which are now being made in other parts of the 
world. 

The type specimen of Fleihodus ewpansus now in the 
Willett Collection^ Brighton Museum, is part of the side of 
a large dental plate probably resembling the oiiginal of 
PL XIIL fig. 1 in size and shape. The slightly sinuous but 
generally convex grinding-surface does not exhibit any 
puiictations, and consists of a thin, yellowish, opaque layer 
covering the thick agglomeration of parallel vertical tubes of 
dentine, which form the main mass or the plate. There is a 
base, presumably of bone, beneath this mass, but it seems to 
be comparatively thin. The lateral border of the plate is 
somewhat truncated, and it may have borne a few blunt 
tubercles, but this is not quite certain. 

The specimen thus briefly described was obtained from the 
Middle Chalk of Mailing, Sussex ; but the dental plate most 
closely resembling it in the British Museum (PL XIII. fig. 1) 
is one of a considerable sei ies of more or less abraded examples 
from the Cambridge Greensand. It is much battered and 
also scratched by small boring organisms ; but it is evidently 
almost complete. It measures about OTO m. in length by 
0 075 m. in maximum breadth, and is bilaterally syrame- 
trical. The broader end is gently rounded, and three quarters 
of the length of the plate in this direction rise to a gentle 
median convexity. The other end tapers to a point, and its 
oral face is concave. The grinding- surface of the tooth is 
not punctate; its truncated lateral border is covered with 
rather large obtuse tubercles, wdiich aie not coated with 
ganoine or gano-dentine (fig. 1«). The bony base of the 
dental plate is almost completely obscured by matrix, but 
wliere its lower face is exposed it exhibits very fine reticular 
maikings, the main lines being longitudinal, the numerous 
less conspicuous cross-lines being at right angles to these. 
This leticulation is still more distinct on a fragmentary 
specimen from the Cambridge Greensand (Brit. Mus. 
no. 36392). 

* The type ^ecies, Dixon, ojp, cit p. 366, pi. xxxiii. fig. For the 
loan of this ana other specimens in the Brkhton Museum I am indebted 
to the kindness of Henry TSTillett, Eoq., F.G.S.,and Edward Crane, Esq., 
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The more abraded and imperfect specimens of the same 
dental plate from the Cambridge Crreensaud (e, g, Brit. Mus. 
no. P. 7274) exhibit a distinctly punctate crown, the puncta- 
tions usually bordered by a raised rim. These evidently 
depend upon the structure of the thin, opaque, superficial 
layer of the tooth, but are only evident when the outermost 
surface is destroyed. 

The thick translucent layer of vertical dentine-tubules is 
always distinct in broken sections of the plates; and when 
the bony base is also preserved, this is seen to have a verti- 
cally fibrous structure curiously resembling that of the 
dentine, but much finer. Sometimes, indeed (e. g. Brit. Mus. 
no. 39103), appearances have been mistaken to indicate two 
dental plates, one resting on the other. The fibrous bony 
base is, in fact, nearly as thick as the crown, and there is a 
sharp plane of demarcation between these two parts, wliich 
are sometimes not completely in contact, but exhibit a small 
interposed cavity. 

At the same horizons as these slightly convex leaf-shaped 
dental plates there occur somewhat concave plates of similar 
structure, which seem to represent the opposing dentition. 
They are, indeed, commonly labelled Plethodus expan^us in 
collections. An imperfect specimen from the Lower Chalk 
of Glynde in the Brighton J^Iuseum (Willett Coll. no. 152) 
is broken across, exposing the characteristic dentine and basal 
bone, while its abraded oral face is punctate. It appears as 
if it had been bilaterally symmetrical, and from the middle of 
one end of the base there projects part of a fibrous azygous 
bony bar for an attachment of some kind. The bar is not 
seen at the other end, where, however, there is some indica- 
tion of a paired connexion with adjoining bones. A more 
fragmentary specimen of the same plate with incomplete 
border is shown of two thirds the natural size in FI. XIII. 
figs. 2, 2 a, 2 This was obtained from the Lower Chalk 
of Kent, and is now in the British Museum. It is i-einarkably 
concave, and must have been originally about as broad as 
long. Its oral face (fig. 2) is not punctate, but the marginal 
area is covered megularly with numerous shallow pits. 
The truncated border (tig. 2 i) is tuberculated, as in the leaf- 
shaped plates, and the median bony bar (js^) at one end, noted 
in the previous specimen, is especially well preserved, though 
still incomplete. The form and direction of this bar are 
shown in tigs. 2, 2 5, while adjoining it on each side in a 
nearly parallel plane there are remains of a comparatively 
thin lamina of bone (x) of uncertain form. The attached 
face of the dental plate, so far as exposed, has the curious 

26 ^ 
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aspect shown in fig, 2 a. The reticular lines already 
described on the base of the leaf-shaped plates are here most 
prominent in a transverse direction, and pass into a pinark- 
able cluster of vermiculating fibres on the median longitudinal 
ridge. This ridge does not extend to the ends of the plate ; 
and at the end opposite to that where the bony process 
appears the ridge terminates at the apex of a bilaterally- 
symmetrical triangular area, on which the reticular markings 
exhibit chiefly a divergent fan-shaped arrangement. Another 
imperfect abraded specimen of the same plate (Brit. Mus. 
no. 39091), exposed from its aboral face, shows that the 
terminal bony bar is a tolerably thin lamina directly con- 
tinuous with the bony base and apparently similar to the 
latter in texture (fig. 3) . 

There is much variation in the contour of the plates of 
both kinds commonly referred to Plethodus expansus^ but it 
seems best at present not to separate them under distinctive 
names. Perhaps the most striking variation is observed in 
the convex plate from the Gault shown of two thirds the 
natural size in PI. XIII. fig. 4. Both ends of this fossil are 
compai-atively truncated and the sides are nearly parallel ; 
but in general aspect it closely agrees with the typical form 
from the Cambridge Greensand represented in PI. XIII. 
fig. 1. 

Some small convex plates from the English Lower Chalk, 
however, seem to be quite distinct from P. expansus^ and it 
is now proposed to describe them under the new specific name 
of P. pentagon. The type specimen (PI. XIII. fig. 5) from 
the Lower Chalk of Burham, Kent, is imperfect at one angle, 
where the section displays the dentinal structure characteristic 
of the genus. The plate is longer than broad, pentagonal in 
outline, pointed at one end, truncated and slightly excavated 
at the other end. The abraded oral face, with punctate 
markings, is very gently convex and slightly curved up\vards 
at the two sharp angles bounding the truncated end. Three 
pits or depressions occur on the oral face near this end. The 
steep lateral border is not tuberculated. A fragment of the 
pointed end, also from Burham (PL XI IL fig. 6), bears 
numerous pits or depressions on the attenuated point. Much- 
abraded specimens from the Lower Ohalk of Dover (Brit. 
Mus. no. 35874) and Lewes (Brit. Mus. no. P. 2693) are 
only of interest as extending the known distribution of the 
species. 

The I^wer Chalk also yields a concave dental plate 
which might serve very well for the opposing dentition of 
P. pentagon f though, as only detached specimens have been 
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discovered, its determination must still remain uncertain. The 
best plate of this form in the British Museum is shown of the 
natural size in PI. XIII. figs. 7, la. It is strongly arched 
transversely, less so longitudinally, and a broken section at 
one end shows the characteristic structure. The oral face is 
not abraded, and is thus not punctate ; it is deeply pitted at 
the lateral borders, which curve downwards to the coarsely 
tuberculated margin. 

It may be observed that a somewhat similar form of dental 
plate, to be regarded as representing an allied species, 
P, furcatus^ is known from the Turonian of Bohemia f* 

A fourth form of dental plate referable to Plethodus is of 
comparatively small size, only 0'021 m. in length and 0*013 m. 
in maximum width. It is a unique specimen from the Lower 
Chalk of Clayton, Sussex, now in the Brighton Museum 
(Willett Coll. no. 153), and is described by Dixon under the 
name of P. {op, cit, p. 366, pi. xxxii.** fig. 4). It 

is gently rounded at its wider end, almost truncated at the 
narrower end, and the whole of the oral face is gently convex. 

This specimen is of great interest because it seems to be 
closely similar to the rounded end of a thick dental plate 
mingled with the remains of a small problematical skull trom 
the same pit, also in the Brighton Museum (Willett Coll, 
no. 164). In fact there can be little doubt that the latter 
fossil is referable to PUthoduSj whether its determination as 
P, ohlongus be right or wrong. There is thus at last some 
clue to the nature of the fish to which the dental plates under 
consideration belong. It is only strange that the first evidence 
as to the characters of the skull should appear in connexion 
with the smallest species, and not in association with the 
larger plates, which must have been connected with a very 
massive bony skeleton. 

The imperfect skull in question is shown of the natural 
size from both sides in PI. XIV. figs. 1, 1 a. The cranium 
is much laterally compressed and about as deep as long, with 
a very steep Irontal profile. At first sight, indeed, it exhibits 
much resemblance to that of the extinct Pycnodont fishes. 
The cranial roof-bones have a peculiar fibrous and punctate 
structure, and some of the sutures between them are distin- 
guishable on the right (fig. 1). At the postero-lateral angle 
above the hyomandibular (hm.) the squamosal element is 
distinct (sg.), but its upper limit posteriorly is not quite clear. 
Adjoining the anterior half of its upper border there is a 

t Chimcera fiircata^ A. Fritscli, ^ Eeptilien und Fisclie der bohmisolien 
Kreideformation ' (1878), p. 16, woodcut. Referred to Fkthodits by 
A. S. Woodward, Froc. Geol. Assoc, vol, x. (1888) p. 331, 
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transversely elongated narrow bone, tapering as it reaches 
the broken median crest of the cranium ; and this may 
probably be interpreted as a parietal {pa,) meeting its fellow 
in the median line. There may perhaps be a small supra- 
occipital crest (cc), but this is uncertain. In front of the 
squamosal and supposed parietal only one bone can be 
distinguished forming the rostral region, and this probably 
consists of the pair of frontals fused with the mesethmoid. 
Po&feio-laterally, where in contact with the liinder elements, 
the bone exhibits radiating fibres like an ordinary frontal 
meinbrano'bone (/r.), but further forwards it becomes finely 
punctate and rugose. Two facettes on the border above the 
position of the orbit are probably for the overlap of the two 
membrane-bones noted in the next specimen. The upper 
part of the frontal profile is compressed to a sharp edge, but 
fuither down it displays a slight flattened concavity, while 
the extremity of the snout is broken away. A small depres- 
sion on tlie surface of the undoubted frontal bone seems to 
represent a mucus-pit {m.). The basicranial axis, so far as 
preserved (to the bolder of the hyomandibular), is straight 
and parallel with the ridge of the cranial roof behind the 
frontal angle. Its constitution is uncertain, but as a median 
vertical lamina seems to extend from its upper face to meet 
the excessively developed mesethmoidal plate (m,eth,)^ the 
pait preserved may possibly be a much-extended vomer (ii) 
like that of the Pycnodonts. It expands below the position 
of the eye and forms a thickened plate, which is distinctly 
concave on its oral face. The fossil is unfortunately cracked 
along the middle of this face, and the plate cannot be very 
satistactorily studied ; but it bears an extraordinary resem- 
blance to the concave plates of P, ewpansus described above 
(p. 355; PI. XIII. fig, 2); wdiile its aboral face, especially on 
the left side (fig. la, ti), exhibits the peculiar fine reticula- 
tion already noted on the detaclied specimens. It must, 
however; be admitted tliat the peculiar dentinal structure so 
characteristic of Plethodus cannot be distinctly observed. Of 
the mandibular suspensorium, the very deep and narrow 
hyomandibular [hm.) is shown on each side, with a promi- 
nence on its thickened hinder border for the suspension of 
the operculum. The mandible {d) is rather fragmental y, but 
shown on the riglit side to be comparatively short and deep, 
implying a rather small gape. The right dentary bears 
minute; obtuse, styliform teeth on the border, apparently 
arranged in more than one series, while part of the inner face 
of the left dentary displays the surface of attachment for a 
dense cluster of minute teeth [f). Below the hinder end of 
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the mandible on the left side there is displayed one end of a 
comparatively thick convex dental plate (A), which has pre- 
cisely the asj}ect of that of Plethodus both outwardly and in 
transverse section. It is not fixed upon bone, and may well 
have belonged to the hyoid arch. On the left side the preoper- 
culum {p.op,) is shown to be very large and widely expanded 
at its angle. The operculum {op) is only represented by a 
fragment. 

A second example of this type of skull, in some respects 
more satisfactoiy, is preserved in the British Museum 
(no. 49895). This fossil, from the Lower Chalk of Dorking, 
Surrey, displays only tlie left side of the head, and is shown 
of the natural size in PL XIV. fig. 2. The same form of 
cranium is readily distinguishable ; but the squamosal 
element is imperfect, the lateral margin of the frontal region 
is bounded by a postfrontal {pt>fr) and a prefontal (pr./r.) 
membrane-bone, while the mesethmoid terminates in front in 
a thickened obtusely pointed rostrum (r.), which is orna- 
mented with close reticulating ridges and lines of tubercles 
There are also two small plates posteriorly {sA) which may, 
perhaps, be supratemporals. The frontal (/>.) exhibits the 
mucus-pit (rn) as before, and it seems to cover only the hinder 
jjart of the rostral region, though its apparent boundaries in 
the fossil are probably deceptive and due to accidental cracks. 
The mesethmoidal septum {rnxih) is seen to meet a vertical 
plate rising from the basicranial axis, and the latter exhibits 
the same remarkable expansion as in the previous specimen. 
At least this seems to be the case, for there is evidence of 
crushing in this region, and a longitudinal ridge along the 
suppos'ed basicranial expansion is probably the fractured and 
slightly displaced base of the vertical plate just mentioned. 
In a plane distinctly external to the expansion there are 
remains of the hyomandibnlar {Jim.') and the pterygo-quadrate 
arcade; the metapterygoid {m.pt)^ quadrate (g'lf.), and long 
slender ectopterygoid with its minute teeth {ecpf) being 
readily distinguishable. Indeed, if the previous specimens 
were unknown the expansion itself might readily be inter- 
preted as entopterygoid, while the ridge upon it would be 
considered as an accidentally crushed and displaced slender 
parasplieiioid. Tiie maxilla {m3s) is a deep laminar bone, 
finely tuberculated at its oral margin, which forms the greater 
part of the upper border of the mouth. The premaxillas are 

* It may be noted tliat this rostrum exhibits much resemblance to a 
comparatively large tip of a snout from the Sussex Chalk, once pro- 
vision^ly assigned to an Acipenseroid fii>h (A, S. Woodward, Proc. 
Geol. Assoc, vol. xi. 1889, p. 31, pL i. tig. 0). 
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unknown, but may be fused with the short ornamented 
rostrum, which curves inwards to the mouth below and seems 
to bear minute teeth. The mandible, as before, is shown to 
be short and deep, the dentaiy {d.) forming by far the greater 
part of tlie ramus. A fragment within tlie jaws may possibly 
be part of tlie lower dental plate, but it is unusually pitted 
and of doubtful iiatui’e. The operculum (op,) and the curved 
anterior border of the preoperculum [p,op,) are also seen. 

The evidence afforded by the two skulls now described is 
thus very suggestive, hut not quite conclusive as to the 
relationships of the dental plates named Plethodus, It is 
still necessary to demonstrate by microscopical sections that 
the plates in this small form of skull are truly Plethodus, It 
is also essential to obtain a clearer view of the basicranial 
axis before definitely deciding upon the homologies of the 
upper plate. Meantime, however, it seems almost certain 
that the concave plate of Plethodus was part of the upper 
dentition fixed to the basicranial axis, while the convex plate 
belonged to the lower dentition and was supported by the 
hyoid apparatus. The upper plate may have been part of 
tbe^ paraspbenoid — an arrangement common among fishes — 
or it may have belonged to a much-extended vomer like that 
of the extinct Pycnodonts. 

There, is only one difficulty in regarding the concave plate 
of P, expansvs as homologous with the upper plate in the 
small form of skull now described, namely that the aboral 
face is a little different. The median ridge in the known 
specimens of P, expansus does not definitely rise into a 
vertical plate, though this may have been comparatively 
fragile and readily broken awayj moreover, in the larger 
plate the strongest lines in the fine reticulation on either side 
of the median ridge are directed transversely, while those in 
the original of PI. XIV. fig. 2 are longitudinal. It is, 
however, possible that accident in the first case and specific 
difference in the other may account for the discrepancy. If 
the homology prove to be well founded, it is likely that the 
end of the plate connected with the ascendinff bar of bone 
(Pl. XIV. fig. 2,p) is posterior. 

Finally, assuming that the new type of skull now described 
does really represent the genus Plethodus^ it is still difficult 
to hazard a suggestion as to the precise affinities of the fish. 
The structure ot the mandible shows that it is not a Pycno- 
dont, while the apparent discovery of a hyoid or lingual 
dentition opposed to the upper dentition of the mouth adds a 
feature not previously known among Mesozoic fishes. The 
dental arrangement, indeed, is most closely similar to that of 
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some of the existing Osteoglossidge, a family which was 
already differentiated in the Eocene in North America 
{Dapedog/ossus) and probably also in Europe (Brgckcetus), 
If the patches of minute teeth on the parasphenoid and basi- 
hyal of the recent Arapaima were fused together into opposing 
plates their structure would not be very different from that of 
Plethodus, The disposition of the squamosal and parietal 
bones in the Cretaceous fish limits comparisons to primitive 
bony fishes such as the Osteoglossidse, Elopidse, and Albulidse. 
On the whole, I am inclined to think that Plethodus will 
eventually prove to be most closely related to the first of 
these families. 


EXPLANATION OF THE PLATES. 

Pl/ATE XIII. 

Fiy,L Plethodus evpansifs, Dixon; lower dental plate, oral face, two 
thirds nat. &ize, and view of tuberculated rim (I a), nat. ''ize. — 
CWbi’idge Greensand. [B.M. no. oo3t)9.] 

Fig. 2. Ditto; upper dental plate, oral face, aboral face (2«}, and side 
view of suppo&ed posterior end (2i), two third^> nat. size. — 
L. Chalk : Kent, p, median bonj process ; r, lateral honj 
plate. [B.M. no. 38o8o.] 

Fig, o. Ditto ; upper dental plate, aboral face, two thirds nat. .size. — 
Ibid. [B.M. no. S9091.] 

Fig. 4, Ditto (?) ; lower dental plate, oral face, two thirds nat. s-ize. — 
Gault; Folkestone. [B.M. no. P. 7.] 

Fig. 5. Plethodus pentagofij sp. n. ; lower dental plate, oral face, — 
L. Chalk; Bur iiam. [B.M. no. 41716 a.] 

Fig. 6, Ditto ; pointed end of plate, oral face. — Ibid. [B.M. no. 47947.] 
Fig. 7. Ditto (?) ; upper dental plate, oral face, and lateral aspect {7 a). 
—English Chalk. [B.M. no. P. oG26.] 


Plate XIV. 

Flg^l. Plethodus ohlongus, Dixon (?); imperfect head, ri^ht and left 
(1 a) lateral aspects. — ^L, Chalk; Clayton. [Willett Coll., 
Brighton Museum, no. 154.1 

Fig. 2. Ditto ; imperfect head, left lateral aspect. — L. Chalk ; Dorking. 

' [B.M. no. 49895.] 

d., dentary of mandible ; ecpt., ectopterygoid ; /r., frontal ; k, lower dental 
plate (? basihyal) : hm., hyomandibular ; m., mucus-pit ; m.eth.^ 
mesethmoid; m.pt.., melapterygoid ; w.i*., maxilla; o^., oper- 
culum: p.op.j preoperculum; /;a., parietal; prefrontal 

plate ; pt.fr., postfiontal plate ; gu., quadrate ; r,’ rostrum ; s.t., 
supratemporals (?) ; squamosal; f, inner mandibular teeth ; 
w, upper dental plate ; ar, supraoccipital {?). 

B.M.= British Museum. Unless otherwise stated, the figures are 
of the natural size. 
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LI. — On a Collection of Odonata {Dragonflies) from 
Panama. By W. F. Kikby. 

[Plate XV.] 

In the course of last year I received a consignment of Odonata 
for the Natural-History Museum from Mr, Charles H. Dolby- 
Tyler. They were all taken hy himself between April 1 and 
May 15, 1898, at La Choirera, about 20 miles north of Panama. 
Accompanying tliem were short descriptions, taken in most 
cases from iwo or three specimens while the insect was alive, 
and jotted down in my note-book Among the un- 

numbered duplicates you will find two, or ])ossibly three, 
species not included in the series.” 

The numbers on the specimens run from 1 to 20 ; but as 
the sexes of several species bore different numbers, the total 
number of species (including those not numbered) is not more 
than 21. Several of these are of considerable interest and 
some appear to be new ; and hence I have thought it would be 
useful to give a list of the whole, printing Mr. Dolby-Tyler’s 
descriptions of the living insects exactly as I received them, 
between inverted commas, and adding any remarks of my 
own whicli seemed to be necessary. As usual, many more 
males than females were collected. 

The list of species is as follows ; — 

Xiibellulidae. .Slschiudae. 


Libexluuin-®. 

Miafhyriaj Kirb. 

marcella, De 
Perithemis, Hagen. 

domitia, Dru, 
TriGienik^ Brauer. 
pulla, Bunn. 

Tyleri, Kirh. (sp. n.). 
Orthem% Hagen. 

feii’ugiiiea, Pair. 
Bgthemk, Hagen. 

Broadwayi, Kiri. 
JIacrothemiSf 'Bngen. 

Tulgipes, Calv, (?) 
TJracU, Itauib. 

quadi*a, Bamh, (?), 
Lejathemk^ Hagen. 

vesiculosa, Fair. 
Me%oihcyniB, Hagen. 

verbenata, Hagen. 
Frythe7nis, Hagen. 

peruviana, Bamb. 
Micrathyria^ Kirb. 
Hagenii, Kirh. 

Kirb. 

nmniscnla, Sag. 


Gomphin.®. 

GomjjJioides, De Selys. 

appendiculatus," Kirb, (sp. n.). 

Cyclophylla, De Selys. 
obscura, Kirb. (sp, n.). 

Agrionidse. 

Ageionix^. 

Hetarinaj De Selys. 
occisa, De Selys. 
caja, Drury (?). 

CcENAGEIONIN^. 

PSEUBObTIGMATINA, 

Mechtogasterj Hamb. 
ornatus, Bamh, 

N OEMOSTIGMATINA. 

Argia^ JRamb. 

tinctipennis, De Selys, 
orichalcea, De Selys. 
pulla, De Selys. 
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Miathyria marcella, 

Lihelhda marcella, De Selys, Ham on de la Sa^ra, Hist. Cuba, Ins. p. 452 
(1857). 

(c?, no. 1.) Apex of eye red, with a purple tint, the 
remainder infuscated purple, Epicraniuin metallic purple. 
Ante- and postclypeus olivaceous. Labrum fuscous. Dorsal 
aspect of mesepisterna and notum bluish black, 

Tergum of abdomen ochreous. Tergites 1-3 fuscous, 4-9 
ochreous, edged with black. ]iJedian line black, growing 
gradually broader from base up to the ninth tergite, where 
the ochreous ground appears only as two lateral spots. Tenth 
‘tergite and cercopoda black ; tergites 4-8 with two fuscous 
marks towards the apex of each tergite, these markings on 
the ninth becoming merged into the median line.” 

Three male specimens. 

Perithemis domitia, 

Libelhila domitia, Dm. 111. Ex. Enl. ii. j)!. xlv. fig. 4 (1773). 

( (S , no, 3.) Apex of eye fuscous ; middle third with a 
faint purplish tint horizontally; lower third from the epi- 
cranial suture downwards, together with the clypeus and 
labrum, olive-green. Epicranium yellowish green. 

Dorsal aspect of mesepisterna and notum dark green, 
faintly seneous. 

Abdominal tergites olive-green, marked diagonally to- 
wards the outer edges with fuscous fascias, bordered laterally 
with light brown. Edges of tergites ochreous. Cercopoda 
olive-green.” 

Six male specimens. 


T?'ithemis pulla, 

Lihellula Burm. Handb. Ent. ii. p, 855, n. 41 (1839). 

(cJ adult, no, 17.) Apex of eye rufescent, balance cine- 
reous. Epicranium, clypeus, and labrum rufescent. Dorsal 
aspect of mesepisterna bronzy green. Notum dark green. 

Tergum of abdomen rufescent. Tergites 1-3 greenisli, 
4-8 with diagonal luteous markings from outer angle at base 
of each tergite inclining towards the median line, 9-10 testa- 
ceous. Cercopoda red.” 

( $ semiadult, no, 4.) “ Eyes piceous, with dark crimson 
apices. E})icranium, clypeus, and labrum crimson. 

Dorsal aspect of mesepisterna, notum, and abdominal 
tergites dark crimson. Median line of tergum black. Edges 



364 Mr, W. F. Kirby on a 

of tergifces black. Oercopoda dark crimson^ tipped with 
black.” 

( $ 5 no. 10.) Apex of eye reddish brown^ balance greyish 
green. Epicranium, clypeus^ and labrurn olivaceous. Dorsal 
aspect of inesepisterna and notum olive-green. 

Tergal aspect of abdomen riifo-flavescent, marked longi- 
tudinally towards the outer edges of each tergite and near its 
base with yellow. Median line and edges of tergites black. 
Oercopoda tipped with black.” 

Twelve specimens in all. 

Tritliemis Tyleri^ sp, n. (PL XV, fig. 1.) 

( cJ 5 no. 13.) Apex of eye piceous, balance bluish grey. 
Postclypeus olivaceous. Epicranium, anteclypeus, and 
labrum dark olivaceous generally. 

Dorsal aspect of mesepisterna, notum, and abdominal 
tergites 1-3 dark infumated green^ 4-10 fuscous, bordered 
with black, Oercopoda olivaceous.” 

Olosely allied to T. tnnhrata^ Linn. ; but in that species 
the purplish-brown band lies between the nodus and the 
stigma, whereas in T. Tyleri it extends from about the 
triangle of the fore wings to halfway between the nodus and 
the pterostigma, and tiie lower basal cell is slightly clouded 
as far as the base. The hind wings are clouded from the 
base to the outer level of the band of the fore wings, but the 
basal part of the hind wings is paler than the rest of the 
clouded portion, especially in the female. 

Described from three males and two females. 

Orthemis ferruginea. 

Libellula ferruf/inea^ Fabr, Sybt. Ent. p, 423. n. 19 (1775). 

{ cJ , no. 14.) “ Apex of eye purplish, balance dark bluish. 
Epicraniiim crimson, with a tinge of purple. Clypeus and 
labrum rufescent. 

Dorsal aspect of mesepisterna and notum infumated purple. 

Tergum of abdomen bright crimson.” 

( $ , no, 16.) Apex of eye rufescent, balance grey. 

“ Front olivaceous. 

Dorsal aspect of mesepisterna fuscous, with a pale green 
median line. Notum fuscous, with a pale green median line, 
which extends to the fourth abdominal tergite, where it 
becomes somewhat flavescentand constricted; it then narrows 
down to the seventh, where it is scarcely perceptible, Ter- 
gites 8-10 and cercopoda somewhat rufescent,” 

Two males and two females sent. 
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Dythemis BroadwayL 

Bythemis BroadwayL Kirb. Ann, & Ma^. Nat. Hist. (6) siv. p. 227 

(1894). 

Dythemis sterilis^ Calv. (or Hagen Proc. California Acad. (2) iv. 

p. 522, pi. xvi. figs. 52-00 (1895). 

Dythemis velox (Hagen), var. sterilis, Calv. Proc. Boston Soc. Nat. 

Hist, xxyiii. p. 310 (1898). 

( cJ j no. 7.) Apex of eye red, balance greyish green. Epi- 
cranium fulvous ; clypeus and labrum olivaceous. 

Dorsal aspect of mesepisteriia green, with two darker-liued 
metallic fasciae on either side of, separated from, and parallel 
to the median line. Notum green, with black border. 

Abdomen black, with green markings. In tergite 2 the 
markings occupy nearly all the surface, in 3-7 they are 
acutely triangular and basal, running parallel to and on 
either side of the median line ; they become nearly obliterated 
on the eighth tergite* Cercopoda black.” 

Two specimens. 

I provisionally retain my name Z>. Broadwayi for this 
species or variety, for Hagen’s name of D. sterilis was in- 
tended to replace tessellata^ Ramb. (liec Burm.), from Buenos 
Aiiesj and in the absence of specimens from that locality 
agreeing with Rambur’s tessellata^ and to which Hagen’s 
name of sterilis is alone primarily applicable, I do not 
care to apply it to specimens from widely different localities 
without further evidence. 

Macroihemis vulgiyes (?). 

Macrothemis vuJgipes, Calvert, Proc. Bost. Soc. Nat. Hist, xxviii. 

p. 320 (1898). 

( $ , no. 8.) Apex of eye reddish brown, bordered with 
glaucous, lower portion olive-green. Epicranium fuscous 
near suture at base of ocelli-bearing sclerite ; clypeus and 
labrum olivaceous. 

Dorsal aspect of mesepistenra fuscous, with two green 
fascise running parallel to, separate from, and on either side 
of the median line. Thorax tuscous, with green markings. 

Tergum of abdomen black. Tergites 1-5 with lateral 
longitudinal green markings, 7 with two green markings.” 

Two specimens, agreeing with Prof. Calvert’s description, 
except that the wings are clear hyaline, with no yellow tinge 
except at the base, and that the double row of post-triangular 
cells on the fore wings only increases to three on the hind 
margin instead of to four ; in one specimen, indeed, there is 
only one row of these cells on the margin itself. On the fore 
wings the arculus corresponds with the second antenodal 
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cross-nervure on tlie fore wings, and rises considerably 
beyond it on the hind wings. 

It is quite possible that Mr, Dolby-Tyler’s insect may 
be distinct from J/. vulgipes, Galv., but I do not like to 
separate them until the allied forms are better known. 

Two specimens. 

Uracis quadra (?) . 

Ltbelhda quadra, Kamb. Ins. N^vr. p. 31, pi. ii. tig. (1842). 

( ? j no, 12.) Apices of eyes green, balance cinereous, 
together with the epicranium, clypeus, and labrum, the last- 
mentioned somewhat olivaceous. 

Dorsal aspect of mesepisterna black, with rugose Saves- 
cent markings transversely. Notum grey. Tevguin of 
abdomen deep fuscous, with somewhat flavous markings. 

Tips of wdngs fuliginous.*’ 

Nine specimens in the collection, belonging to both sexes. 
They agree fairly well with Kambur’s figure and description 
of 27. quadra, except that the triangle of the hind wings is 
followed by only two rows of cells increasing, not three, as in 
Eambur’s figure. It may be noted that the true 27. quadra^ 
Eanib., is the type of his genus Uracis i not imhuta, Burtn., 
which is a perfectly distinct species, with a pruinose blue 
male. The species which I here call 17. quadra may be 
known by the upper surface of the thorax being finely and 
transversely striated with brown and black. 

Lepthemis resiculosa. 

Lihellula vesiculosa, Eabr. Syst. Ent. p. 421. ii. 7 (1770). 

((J, no. 11.) ^‘Eyes green, rufescent at apices, remainder 
greyish. Vertex, ocelli-bearing sclerite, epicranium, clypeus, 
and labrum verdant green. 

“ Dorsal aspect of mesepisterna, notum, and abdominal 
tei^gites 1-3 verdant gi'een; tergites 4-7 green with black 
apices, 8-10 black. Oercopoda green. 

“ Pterostigma green.” 

One male specimen. 

Mesotkemis verhenata. (PL XV. fig. 2.) 

LepUhemu vcrlenataj Hagen, IS'eur. N. Amer. p. 162 (1861). 

(No. 5.) “Apex of eye rafescent, remaining portion grey 
with a greenish tinge. Epicranium, clypeus, and labrum 
olivaceous, 

“ Dorsal aspect of mesepisterna, notum, and abdominal 
tergites 1-3 anil green, 3 to last olivaceous, with fulvous 
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markings, which become flavescent towards the outer edges ; 
these last are black. 

^^Tergites 8-9 somewhat rufescent. lledian line black.” 

There are seven males and one female in the collection, and 
although one of the males bears the no. 5, the above descrip- 
tion was probably taken from the female, to which it seems 
to be much more applicable. 

Lepthemis verhtnata^ Hagen, is usually considered to be a 
mere synonym of Mesothemis attala^ Selys ; but, as far as I 
can tell without actually examining Hagen’s types, the species 
sent by Mr. Dolby-Tyler is the true verhenata and has every 
appearance of a Lepthemis^ especially as Hagen understood 
that genus in 1861. It has all the most important structural 
characters of J/. attala^ which it much resembles, but the 
abdomen is much longer and more slender, segments 4-7, 
though slightly decreasing in length, being about four times 
as long as bioad, whereas they are less than twice as long as 
broad in M, attala. The cross-nervures are also less by one 
or two in verbenata^ none of the specitnens before me having 
more than 14, and often only 13, antenodal cross-nervures on 
the fore wings, while all our J/. attala have 15. The female 
corresponds tairly with Hagen’s description of L. verbeyiata; 
the males aie the daik foim which he describes. The latter, 
liow^ever, are not quite so dark as Hagen’s description might 
imply, for the base of the mandibles and the sides of the 
labrum are testaceous, and the femora are lined with red. 

This is one of the most interesting species in the collection* 

I have just heard from Prof. Calvert that he also regards 
the two species as distinct. 

Erpihemis peruviana, 

LibeUiila peruvianaj Kamb. Ins, Nevr. p. 81 (1845). 

(<J, no. 2.) ^^Eyes bluish black. Ocelli, epicranium, 
clypeus, and labrum black. 

“ Dorsal aspect of mesepisterna and notum dark blue, ap- 
proaching black, this colour extending to the middle of the 
third abdominal tergite. Apical half of third tergite, tergites 
4-10, and cercopoda bright crimson.” 

( ? , no. 15.) “ Eyes greyish. Epicranium posteriorly dirty 
white, bordered anteriorly with black. Clypeus and labrum 
olivaceous. 

“ Dorsal aspect of mesepisterna pale green, bordered late- 
rally with fuscous, Notum pale green. 

“ Tergum of abdomen pale green, bordered laterally with 
fulvous, and this exteriorly with ochreous.” 

Four males and two females in the collection. 
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Micraihyria Hagenii. 

Dythemis didpna^ Hagen (nec De Selys), Nem\ N. Amer. p, 165 

(1861). 

Miemthyria Hagemiy Kirb. Cat. Neiir. Odon. p. 41 (1890). 

( , no. 6.) Eyes bright green, clouded with blue. Ocelli 
black. Epicranium, clypeus, and labruin dirty white. 

Dorsal aspect of mesepisterua bright green, with black 
fasciae. Notum bluish black. 

‘^Tergites of abdomen black ; tergites 2-5 with interrupted 
green markings extending from the base of each tergite over 
two thirds of its length, and forming apparently two markings 
on each side of the median line. The apical half of these 
maikings becomes obliterated in the fifth, and in the sixth 
there are traces only of their basal portions; seventh with 
two oblong markings, concolorous with the others, occu- 
pying two thirds of the surface from the base.” 

Four males. The interalary portion of the thorax above 
is pruinose. They may represent a local form of J/. Hageniu. 
On the fore wings there are only 8 antenodal cross-nervures 
(the last not continuous) and 6-8 postnodals. The hinder 
segments are considerably enlarged. In most points they 
agree very well with Hagen’s description. 

Dtplacodeo minuscula, 

Libelhda minuscida, Kamb. Ins. K^vr. p. 115 (1842). 

Dipla.c minusculaj Hag. Neur, N. Amer. p. 183 (1861). 

(Immature no, 9.) Apex of eye rufescent, remaining 
portion green. Epicranium fuscous, with a dark metallic 
blue reflection. Clypeus olivaceous and labrum blackish 
towards front. 

Dorsal aspect of mesepibterna and notum fulvous. Abdo- 
minal tergites flavous, u ith black edges, and concolorous at 
base and apex and on eitlier side of median line, forming 
two fenestra. 

“ Cercopoda flavescent.” 

A single specimen only. 

Gomphoides appendiculatas^ sp, n, (PL XV. fig. 3.) 

{(J, no. 18.) Description lost.” 

Long. corp. SOmilHm. ; exp. al. 71 millim.; long, pter, 
4 millim. 

Male . — Head and thorax reddish chocolate, head with the 
occiput (?) (discoloured), a square spot in front of it between 
the eyes ; a transverse band before the frontal ocellus^ the 
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sides of the face -above the base of the mandibles, and the 
lower mouth-parts black ; borders of labrum and mandibles 
blacky two yellow dots on the labrum. Prothorax with a short 
oblong yellow spot in the middle. Mesothorax with a yellow 
collar, divided in the middle ; a transverse expanding yellow 
median line, followed by a series of yellow spots between 
the wings as far as the base of the abdomen, and a short 
oblique yellow stripe on each side, followed by a yellow 
spot opposite the base of each fore wing. A very broad 
yellow stiipe beneath each wing ; metapectus with two 
oblique yellow stripes. Abdomen with the first six segments 
with oblong yellow markings at their base on the sides : the 
median line above is mostly yellow nearly to the extre- 
mity, bordered with blackish on the sides and sutures ; on 
the seventh segment the yellow stripe is interrupted, being 
followed by a detached spot ; the last three segments are 
expanded, dull yellow above, with the sides blown, and the 
terminal carinai black. Lateral appendages of second segment 
yellow. Anal appendages as long as the last two segments, 
yellow, black at tlie base and tips, curved inward ; a small 
black tooth on the upperside beyond the middle, and the 
tips upcurved. Lower appendages brown, one fourth as long 
as the others, diverging, slender, pointed ; lowest appendage 
broader, longer, directed obliquely downwards, and truncated 
at the extremit}^. Legs black, femora yellowish below and 
serrated. Wings hyaline: fore wings with 20 antenodal 
cross-nervures and 11 or 12 postnodals ; 2 supratriangular 
nervules on all the wungs ; pterostigraa brownish ochreous, 
bet'v\ een black nervures \ fore wings with the triangle of 2 
or 3 cells, followed by two rows of cells, increasing, subtri- 
angular space (lower triangle of De Bel3"s) divided by a 
nervure : hind wings with 13 or 14 antenodal and postnodal 
cross-nervules, triangles traversed, followed by one row of 
3 cells and then by several of 2, increasing; anal triangle of 4 
cells ; subtriangular space divided. 

I su.spect that this insect may be the male of G. hifa^ciatus^ 
Hagen, described from Tehuantepec, but cannot put them 
together without authority. 

One specimen only, 

Cycloidiylla ohscura^ sp. n. (PL XV, fig, 4.) 

( $ , 0.) No description. 

Long. corp. 55 millim, ; exp. al. 76 millim. 5 long, pter, 
4^ millim. 

Uniform dark reddish brown, inclusive of neuration ; sides 
An 7 i, <& Mag. JNL Mist. Ser. 7. Vol. iii. 27 
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of mandibles and lower moutli-parts paler; tips of mandibles, 
tibise, and tarsi black; seventh and eiglitli segments con- 
siderably widened, the seventh, which is twice as long as the 
eighth, gradually widened, nearly from the base; ninth and 
tenth segments successively narrower, about as long as broad ; 
anal appendages as long as the tenth segment, conical, por- 
rected, pointed at the tips. 

Wings hyaline; pterostigma ochreoiis yellow, between 
black nervures, covering six or seven cells ; one supratrian- 
gular nervure on each wing: fore wings with 20-21 ante- 
nodal and 13-14 postnodal cross-nervules ; triangle formed 
of three cells, followed by one or two rows of three cells 
and then several of two, increasing ; lower triangle traversed : 
hind wings with 13-17 antenodals and 15-17 postnodals ; 
triangle traversed; lower triangle free. 

One specimen. 

Very few females of this genus have been described ; but 
the present specimen does not seem to agree with any 
described male. 


Heiwnna occina, 

Setaerim occm^ De Selys, Syn. Cal. p, 44 (1853) ; Mom Cal. p, 148 
(1854). 

One w'ell-niarked male, with no special number. 


lletuenna caja (?). 


? Libellnla caja, Bruiw, 111. Ex. Ent. ii. pi. xlv. fio:. 2 (1773). 
Caloiiteryx cf7/«, pt, Ramb. Ids. X^vr. p. 226 (1842). 

Hekerina caJa, Da Selys, Sjd. Cal. p. 32 (1853) ; Mon. Cal. p. 104 
(1854). 

Bef^rina Tiera, Hagen, De Selys, U, cc. p. 82 (1853) ; p. 106 (1854). 


( 5 no. 19.) Eyes black, lower and outer portion grey. 
Epicranium with a red fascia horizontally (transversely ?) in 
front of ocelli, and separated from the anterior portion, which 
is fulvous, by a black line. Postclypeus purplish black. 
Anteclypeus olivaceous. Labruin grey. Scape of antennae 
grey. 

Dorsal aspect of mesepisterna crimson, divided by the 
black median line. Thorax and abdominal tergites 1-5 
luscdus; fitth tergite much darker, and merging into the 
colour of tergites 6-10 and cercopoda, which is dark green.” 

A series of twenty-two specimens, males and females. If 
this insect ultimately proves not to be the true IL caja^ Dm., 
Hagen’s name of B* hera (omitted in my Catalogue) must be 
adopted for it. 
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Mecistogaster ornatus. 

Mecistogaste)' omatuSy Hamb. Ins, Nerr, p. 2S3 (1842). 

One specimen only. No number attached, 

A rg ia tinctipen n is. 

Argia tinetipenaky De Seiys, Bull. Acad. Belg. (2) xx. p. 396 (I860). 

Two males, without special number. 

I find the name of this species is misprinted tractipennis in 
my Catalogue of Odonata. 

Argia orichalcea. 

Argia orichalceuy De Seiys, Bull. Acad. Belg. (*2i xx. p. 408 (I860). 
Agnon cupreum, var., Hag. Xeur. X. Am. pp. 97, 312 (1861). 

( <J , no. 20.) Front hemisphere of eye bright red ; apical 
half posteriorly black, lower posterior half grey. Bpicraniura 
fuscous. Clypeus brown-seneous, same as dorsal aspect of 
mesepisterna ^ notum blue. 

^^Terguin of abdomen blue, with an annular black fascia at 
the apex of each tergite. Tergite 8 almost entirely black.’^ 
Two males ; and a very dark-coloured female, possibly not 
belonging to tlie same species. 

Argia pulla. 

Argia pulia, De Selj^s, Bull. Acad. Belg. (2) xx, p. 410 (1865). 

Four specimens, without special number, 

EXPLANATION OF PLATE XV. 

JFig* 1. Trithemis TyUri, sp. n., p. 364. 

Fig. 2. Mesoihemis verhexiata, Hagen, p. 3(36. 

Fig. 3. Gomphoides appmdkulatnsy sp. n., p, 368. anal appendages. 
Fig. 4. Cydophylla obsoura, sp. ru, p. 369. 


LI I. — Descriptions of Two new Moths collected hy Dr. Christy 
on the Upper Niger. By Emily Mary Sharpb, 

Family Saturniidse. 

Bunea Ghristyi^ sp. n. 

Allied to Bunea phcedusa (Drury), but at once distin- 
guished by the very large ocellus on the fore-wing, which is 
similar to that on the hind- wing in markings and colour. 

27 * 
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Priinaries. General colour greyer tlian in B. phoidusa^ the 
outline of the hind margin more distinctly curved ; the basal 
poition of the median nervure up to the first branch longer, 
the bend of this portion of the wing being further from the 
base ; the narrow brown line which crosses tlio discal area 
from the apes curving more towards the posterior angle than 
in the allied species, the violaceous shading only visible on 
the outer margin of the brown discal line and only confined 
to the apical area. 

Seco 7 idarie$. Similar to those of B. phevdusa^ the ocellus 
being somewhat larger. 

Underside, General aspect much greyer on both wings, 
the dark brown patches situated at the end of the discoidal 
cells deeper in colour and larger, and more distinctly outlined 
with black ; the outer margin of the primaries more concave 
between the nervules ; collar entirely white, whereas in the 
allied form it is of the same colour as the wings. 

Expanse 7*7 inches. 

JBab. Jehba, Upper Niger^ October 1898 [Dr, Cutkhert 
Christif), 

Nudaurelia jebhtej sp. n. 

Nearest to Nudaurelia RendalU^ Rothschild (Novit, ZooL 
iv. p. 182), from Zemba in Nyasaland, but distinguished by 
the ground-colour being altogether of a more reddish tint. 

Primaries. Shorter than in N. Eendalli, the outer margin 
more convex, as is also the greyish discal line, which is 
divided from the hind margin by a band of reddish brown, 
the same colour being visible over the whole of the basal 
area; a small transparent ocellus situated at the end of the 
discoidal cell. 

Secondaries. The ground-colour similar to that of the 
primaries ; the dark post-discal line, visible in N. Rendalli^ 
absent in this species, and the ocellus in the centre of the 
wing twice the size of that in N. RendallL 

TJndeirside. General colour brighter and deeper red, the 
ocellus at the end of the discoidal cell on the }>riinarios 
distinctly outlined with black, the greyish discal line only 
faintly indicated. 

Secondaries. Similar to the primaries, the discoccllular 
spot represented by a very narrow transparent streak, the 
dark markings from the upperside being only faintly indi- 
cated 5 the discal line is faintly visible. 

Antennae black, collar white; while in N. Rendalli the 
iinteun^ are tawny brown and the collar ochraceous. 

Expanse 3'5 inches. 
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Bah, Jebba, Upper Niger, October 1898 [Dr, GiUhhert 
Christy) , 

1 have compared the types of these species with others in 
the collections in the British Museum and at Tring, and both 
the Hon. Walter Bothschild and Sir George Hampson agree 
with me that the two species are new to science. 


LlII. — A Revision of the Dismorphina of the New World^ 

with Descriptions of new Species, By ARTHUR G. BuTLER, 
Ph.D., F.L.S., F.Z.S., &c. 

When I revised the genera of Pierine Butterflies in the 
^ Cistula Entomologica ’ (vol. i. pp. 33-58) I admitted two 
genera of Dismorpliina, viz. DismorpMa^ with the upper 
radial of tlie primaries emitted from the end of the discoidal 
cell, and Moschoneura^ with the same vein emitted from the 
subcostal vein beyond the end of the cell. A careful study 
of the neuration of all the species in the Museum series failed 
to show any other difference in neuration which was abso- 
lutely constant. 

Under Moschoneura I placed the nehemia group, which 
has since been separated under the name Psendopieris by 
the authors of the ^ Biologia Gentrali-Americana/ I think 
correctly, for although it has the neuration of Moschotieuruj it 
differs considerably in form of wing and is evidently not a 
mimicking group. 

The two other genera erected in the ^ Biologia ’ have less 
claim to generic rank, inasmuch as they are based upon 
neurational differences which are far from being constant. 
Acmepteron is peril aps convenient as a division on account of 
the peculiar form of the primaries ; but Enantia can only be 
arbitrarily separated as a group or section of Dismorphia^ 
tbe position of the first subcostal branch of the primaries, 
upon which its authors relied, being unfortunately very 
variable, quite as much so as in the genus Euchloe ; indeed, 
I find it emitted both before and at the end of the cell in 
ex am} lies of the same species, -whilst in a closely allied species 
it is emitted well beyond the end. Even the Ithomeine 
character of Disniorphia does not form a trenchant distinc- 
tion, because several admitted forms of Enantia have 
Ithomeine females. 

The following is an account of the species, most of which 
are either in the general series or the Hewitson collection in 
the Museum, 
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Genus Pseudopieeis, Godm. & Salv. 

The species of this genus have the aspect of Pieris and are 
probably the most ancient of the New- World Dismorphina. 
They are all very closely related. 

1. Pseudopieris (pqnatorialis, 

Leptalis iBqmtorialis, Felder, Wien. cut. ISIonateehr. t. p. 75 (1801). 
LeptaUs penia^ Hopffer, Stett. ent, Zeit. 1874, p. 334. 

“Ecuador” {Felder) \ Pucartambo, Peru {Whitely). (J, 

B. M. 

cJ, P. penia^ hab. ? Three examples. Ecuador. Coll. 
Hewitson. 

Our specimen is the wet phase=:P. cequatoriolis^ P. penia 
is intermediate, and the examples from Ecuador in the 
Hewitson series (mistaken for P. nehemia by Hewitson) 
represent the dry phase. 

2. Pseudopieris viridala. 

Leptalis mridula^ Felder, Wien. eut. Monatschr. v. p. 75 (18G1). 

“Bogota” {Felder). Pucartambo and Rio Napo : B. M. 
Quito : coll. Hewitson. 

The wet phase is unknown to me, but the intermediate we 
have from the Rio Napo and the dry from Pucartambo and 
(in the Hewitson series) from Quito. 

3, Pseudopieris nehemia, 

Pieris nehemia^ Boisdiival, Sp. G^n. L€p. L p. 628 (1836). 

Leptalis cydm^ Poubleday, in Gray’s Zool. Misc. p. 76 (1842). 

Mexico, Venezuela, and Rio Grande : B. M. Minas 
Geraes and Rio Janeiro : coll. Hewitson. 

I have not seen the wet phase, but Doubleday’s type from 
Mexico represents the intermediate, and typical P. nehemia 
from all our more southern localities the dry. 

Genus Moschoneura, Butlgsr. 

The secies of this genus are capital imitations of the 
species of the Ithomeine genera Scada and Aeria, 

1. Moschoneura meihymna, 

Pieris niethymm^ Godart, Enc. Mdth. ix. p. 166 (1819). 

Rio J aneiro. B. M. and coll. Hewitson^ 
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2. Jfoschoneura cyra. 

Leptalis cyra^ Doubleday, Ann. & Mag. Nat. Hist. vol. xiy. p. 418 

( 1844 ). o 

Bahia. Type, B. M. 

3. Moschoneura ela. 

Leptalh eh, Hewitson, Equat. Lep. p. 8:? (1877). 

Ecuador. Tjpe^ coll, Hewitson. 

4. Moscho7ieura pinthmis, 

Fapilio iiintktpus, Linnaeus, Mus. Lud. Ulr. p. 258 (1704). 

Fapilio voeiila, Cramer, Pap. Exot. iv. pi. cccliii. C, D (1782). 

Leptalis amelina^ Hopfier, otett. ent. Zeit. 1874, p. 832. 

Para and Tapajos. B. M. and coll. Hewitson. 

I can discover no difference in Hopffer’s description to 
warrant the separation of his species ; but iii the Hewitson 
collection there is an imperfect example of an allied but appa- 
rently very distinct species, unfortunately without locality. 
It is more likely to be J/, eumelia^ var. 

5. Moschoneura eumelia. 

Fapilio eumelia^ Cramer, Pap. Exot. iii. pi. cclxxx. D (1782). 

Fw'is enodia^ Godart, Enc. M^th. ix. p. 166 (1819). 

Ega. B. M, 

6. Moscko7ieura iheaphina^ sp. n. 

Mimics ItJiomia ihei^aphia* and is allied to J/. iihomia 
(which probably mimics L kusa) . It can at once be distin- 
guished by the unbroken character of the oblique, postmedian, 
sulphur-tinted white band on the primaries, which in J/. ithomia 
is represented by two unequal spots. 

Expanse of wings 45-48 millim. 

Ecuador. Coll. Hewitson. 

* This species and its allies have been referred to Scada^ the type of 
which is S, phyllodoce. In the latter species the lower radial of the pri- 
maries is given off above the angle of the discocellulars ; but this proves 
to be an inconstant character. It, however, differs from the alethia 
group in that the costal vein is bent downwards towards ite distal end so 
as almost to touch the subcostal, and the angle of the discocellulars of 
these wings is considerably less pronounced. The types of Scada and 
Heteroscada agree in structure, but femUa has noining to do with 
M. yazojna ; the name Eeteroscada thus becomes obsolete. 
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7. Moschoneura ithomia, 

Leptalis ithomia, Hewitsou, Trans. Ent. See. ser. 3, vol. v. p. 5G2 (1807) ; 

Exot. Butt, iv., Lep. pi. viii. fig. 49 (1870). 

Ecuador. Type, coll. Hewitson. 

Dismoephia. 

Section Enantia, Hiibn. 

If the characters assigned to Enantia were reliable it 
would be of advantage to use them, as in the case of Pyrisitia 
and Spheenogona (the characters of wliicli are reliable), to 
break up a somewhat unwieldy genus ; but unfortunately 
they vary not only in individuals of the same species, but to 
a slight extent on the opposite wings of the same specimen. 
Eor a section, the limits of which are somewhat uncertain, 
the name may perhaps be used in a subgeneric sense. 

Group 1. 

The species,” so called, of this group are very closely 
related, and, if bred, would probably have to be very greatly 
reduced; they differ chiefly in the width and form of the 
dark borders to the wings. 

1. DismorpMa galanihis^ 

Leptalis galantlm, Bates, Journ. Entom. i. p. 234 (18G1). 

Ega ; B. M. Amazons and Ecuador : coll. Hewitson. 

2. Dismorphia Ucinia, 

Fapilio Hernia^ Cramer, Pap. Exot. ii, pL cliii. E, F (1779), 

PapUio phronima, Fabricius, Ent. Syat. iii. 1, p. 20G (1793). 

Eio Janeiro: B. 31. Cayenne and New Grenada; coll. 
Hewitson. 


3. Dismorphia lina. 

PapHio Una, Herbst, Natursyst. Schmeit. v. p. 76, pi. Ixxxix. figs. 3, 4 
Leptalis dUis, Boisduval, Sp. G6n. L^p. i. p. 427 (1836). 

S 3 Brazil : B. M. ? , Eio Janeiro : coll. Hewitson, 

1 have very little doubt that this is merely a seasonal 
variety of the preceding species. 
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4. Dtsmorphia mercenarta, 

Lejptalis merxenaria, Felder, 'Wien. ent. Monatschr. v. p. 76 (1861 . 

Venezuela ” (Felder), Ecuador : coll. Hewitson. 

This may possibly prove to be a wetter phase of D, ga-- 
lanthis. 


5. Dismorphia limnorina, 

Leptalk limnorina, Felder, Reise der Nov., Lep. ii. p. 139 (1865). 

Bio Janeiro: B. M. Bio Janeiro and Espirito Sauto ; 
coll. Hewitson. 

6. Dismorphia aphrodite, 

Leptalis aphrodite^ Felder, Reise der Nov., Lep. ii. p. 139 (1865). 

Brazil : B. M. Bio Janeiro and Ecuador ; coll. Hewitson, 
This and the three following will probably prove to be 
varieties of one species. 

7. Dismorphia isodrita, 

Leptalis hodrifa, Boisduval, Sp. G^n. Lep. i. p. 426 (1836). 

Brazil [Boisduval]* $ ? , coll. Hewitson. 

8. Dismorphia Kollari, 

Leptdlk Kollari, Lucas, Rev. etMag. de Zool. 1852, p. 299. 

$. JDmnvrpha cretacea, Grose-Smitii, Rhop. Exot. voL ii., JDkm, 
pi. iii. figs. 4, 5 (1897). 

$ ? , Bio Janeiro. B. M. 

9, Dismorphia acutipennis, 

Bnantia acutipennis, Butler, Entomologist, 1896, p. 26. 

. Dismorphia acutipennis, Grose-Smith & Kirby, Rhop. Exot. vol. ii., 
Dism. pi. iii. figs. 10, 11 (1897). 

Trinidad (Hart), Type, B. M. 

The acutely tipped primaries are badly shown in the illus- 
tration. 

10. Dismorphia marion, 

Bnantia marion, Godman & Salvin, Biol, Centr.-Am., Rbop. ii. p. 184 
(1889), 

$ , Nicaragua. Coll. Hewitson. 

Group II. 

In xny opinion the E* melite group will eventually be 
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proved to consist of three variable species at most ; but as 
there is at present no possibility of being certain, I keep 
them separate* 


11. Dismorphia citrinelJan 

S * Lepialis citrinella, Felder, Wien. ent. Monatschr. v. p. 77 (1861), 
$, Leptalis Felder, Z. c. p. 76 (1861). 

Venezuela {Felder ) . Bogota : B. M. Ecuador : coll* 
Hewitson. 


12. Dismorphia albania. 

Leptdis alhania^ Bates, Ent. Month. Mag. i. p. C (1804) ; Godman k 

Salvin, Biol. Centr.-Am., Ehop. p. 183, pi. Mv. tigs* 27, 28, d* ? 

pi. Ixi. dg, 7 (1889). 

Dismorphia amalia^ Staudinger, Exot. Sehmett. p. 25, “ D, cornelial^ 

pi. XV. (1884). 

(J c? ? , Mexico : B. M, $ , hab. ? : coll. Hewitson. 

13. Dismorphia jethys. 

Leptalisjethps, Boiaduval, Sp. G6n. L5p. i. p. 423 (183G). 

Zeptalis Cornelia f Felder, Rei&e der Nov., Lep. ii. p. 140 (18G5). 

(J ?, Mexico: B. M. cj, New Granada; ? $, Mexico 
and Nicaragua : B. M. 

I believe the three preceding forms will prove to be varia- 
tions of one species. 

14. Dismorphia melite. 

Fapilio melite^ Clerck, leones, pi. xliv. fig. 5 (1764); Linnoens, Syst. 

Nat. i. 2, p. 765 (1767), 

<? (J $ S j Rio Grande, Rio Janeiro, and Espiritu Santo : 
B. M. New Granada, Rio Grande, and Rio Janeiro : coll. 
Hewitson. 

A male in the Museum from Theresopolis and a second in 
the Hewitson collection seem to be intermediate between this 
species and D* jethys. 

15. Dismorphia theagenis. 

L^talis thmg&iis. Doubleday, Ann. & Mag. Nat. Hist. ser. 2, vol, i. 

p. 124 (1848). 

$ , Peru and Bolivia : type, B. M. Bolivia and 

Ecuador : coll. Hewitson. 
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Group III. 

16. DismorpMa ihermesia. 

Fiey^h thennesiay Godart, Enc. M^th. ix, p. 164 (1819). 

Leptalis thermesi7ia, Hopffer, Stett, ent. Zeit. 1874, p. 333. 

c? c? $ $ , Eio Janeiro, Rio Grande, Venezuela, and 
Bogota: B. M. Rio Janeiro: coll. Hewitson. 

Group IV. 

17. DismorpMa critomedia. 

<S . Enantia critomedia^ Hubiier, Zutr. e\ot. Sclimett. fig:s. 795, 796 
(1832). 

S ?, Bogota: B. M. $, New Gianada; J $ ?, Bo- 
livia : coll. Hewitson. 

In the primaries of this species the first subcostal vein is 
usually emitted a good distance before the end of the cell, 
but occasionally only just before the end. In the type of the 
genus {E, melite) it is either well before, at, or well beyond 
the end of the cell. 


18. DismoipMa crisia, 

2 . Papilio crhia, Drury, HI, exot. Ent. hi. pi, figs. 1, 2 (1782). 

2 ? j Brazil ; ^ , Espiritu Santo : type, B. Jil. 

^ 2 ? , hab. ? : coll. Hewitson. 

In this species the first subcostal branch of the primaries 
seems to be always emitted before the end of the cell. We 
possess Drury’s original type of this butterfly. 

19. DismorpMa fcedora^ 

Leptalis foidora, Lucas, Dev. et Mag. de Zool. 1852, p. 298. 

c? (J ? ? ) Venezuela. B. M. 

In this local representative of D, crisia the first subcostal 
branch of the primaries is emitted either before or at the end 
of the cell. 


20. DismorpMa virgo. 

Leptalis virgo, Bates, Ent. Month. Mag. i. p. 5 (1864) ; Godman & 
Salvin, Biol. Centr.-Am., Dhop. ii. p. 184, pi. lx. figs. 14-16 (1889). 
S . Dismoiphia luhna, Butler, Cist. Ent. i. p. 83 (1872) ; Lep. Exot. 
p. 124, pi. ^Ivi. figs. 6, 7 (1873). 

2 . Di&tnoipUa Imivfia, Butler & Druce, Cist. Ent. i. p. Ill (1872) ; 
Lep. Exot. p. 124, pL xlvi. figs. 8, 9 (1873). 

2 , Chiriqui : B, M. S Costa Rica and Ecuador : 
coll. Hewitson. 
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In this species the first subcostal branch of the primaries is 
usually emitted well beyond the end of the cell, rarely at the 
end. 


21. Dismorphia euryope. 

Leptalis euryope, Lucas^ Rev. et Ma<^. de Zool. 1852, p. 297 ; CJodman 
& Sahin; Biol. Oentr,-Am., Rbop. ii. p. 180, pi. lx. ligs. 12, l*‘i 
(1890). 

S , Mexico ; $ ?, Colombia. B. M. 

22, Dismorphia ahilene, 

5 . Leptalis abilene, Ilewitson, Exot. Butt, iv., Lept. vii. figs. 51 52 

(as X. tei'esa, vide corrections) (1872). 

(J J ^ Ecuador. $ type, coll. Hewitson. 

In the Hewitson cabinet the males are separated from the 
females and labelled euryope ” ; but they are quite distinct 
from the insect figured by Hewitson (Exot. Butt, ii., Lep^ iii. 
fig. 17, 1858). 


23, Dismorphia medora. 

Leptalis medom, Doubleday, Ann, & Mag. Nat. Hist. xiv. p. 420 
(1844) ; Gen. Dium. Lep. pi. v. fig. 4 (1^7). 

Leptalis casta, KoUar, Denkscbr. Aiad. Wiss. ‘Wien, math.-nat. OLiu. 
p. 360, pi. xlv. figs. 9, 10 (1860). 

Venezuela, Colombia, Bogota : type, B. M. Ecuador : 
coll. Hewitson. 

A variety (or possibly a local race) occurs also in Ecuador 
in which the oblique yellow belt of the primaries is replaced 
by a trifid bilobed oblique bar and a small transverse spot ; 
of this form there is one example in the general series and 
another in the Hewitson collection. 


24. Dismorphia aroadia. 

Leptalis arcadia, Felder, Wien. ent. JVfonatacbr. vi. p, 410 (1802) j 
Reise der Nov., Lep. ii. p. 141, pi. xxii. figs. 1-3 (18(56). 

Leptalis idonia, Hewitson, Equat. Lep. p. 6 (18G9) ; Exot. Butt, iv., 
X^. pL vii. figs. 44, 46 (1870). 

Both varieties, Bogota: B. M. Ecuador; type, coll* 
Hewitson. 


25. Dismorphia hmlla^ sp. n, 

Leptalis arcadia, Hewitson, in coll. 

Nearest to I?, arcadia^ var. idonia ; the yellow markings 
on the upper surface of the male much richer in colour 
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(gamboge rather than lemon-yellow) ; the 5?pots representing 
the band on tlie primaries much more widely divided ; the 
band on the secondaries completely divided on the third median 
branch and followed by a conical spot with its apex directed 
towards the outer margin : on the under surface entirely 
unlike D. arcadia^ more nearly like D. medorilla] the 
secondaries conspicuously blotched across the centre with 
bright silvery patches. 

Expanse of wings 58 millira. 

The female is more like Felder’s figure of the female of 
JJ. arcadia than the male is ; it differs above in the streak- 
like character of the submedian marking on the primaries, in 
the orange suffusion of the oblique band beyond the cell, and 
in the distinctly orange wash over the apical portion of the 
yellow band on the secondaries; the fourth division of this 
band is completely divided by a brown wedge-shaped bar 
instead of enclosing a brown spot : the under surface some- 
what resembles that sex of D. medorilla^ but is altogether 
more yellow, the oblique band of the primaries more orange, 
and the secondaries conspicuously blotched with silver. 

Expanse of wings 61 millira. 

Ecuador. Types, coll, Hewitson. 

26. Dismorphia medorina. 

Leptalin medorina^ Hewit&on, Ent. Month. Mi^. xii. p. 0 ^lS7oj. 

DivnorpMa medonna, Grose-Smith & Kirbv, Ilhop, Ezot. ii., Dtsm, i. 
figs. 9-11 (1890). 

Bolivia. Type, coll. Hewitson. 

27. Dismorphia medorilla. 

Lepialis medorilla^ Hewitson, Equat. Lep. p. 81 (1877). 

DhmorpJiia niedorilla, Grose-Smith Sc Kirby, Rhop. Exot. ii., Dism, i, 
figs. 4-6 (1890). 

Ecuador, Tj^pe, coll. Hewitson. 

28. Dismorphia mirandola, 

Leptalis mirandola^ Hewitson, Ent. Month. Mag. xiv. p. 180 (1878). 

Uismorpliia discolorisj Weynjer, Stett. eut. Zeit. ii, p. 292 (1690). 

Dismorphia mirandola, Grose-Smith Si lvii*by, Rhop. Exot. ii., Dism. 
i. figs. 7, 8 (1896). 

Ecuador. Type, coll. Hewitson, 

29. Dismorphia lua, 

Lepfalis hia, Hewitson, Equat. Lep. p. 5 (I860) ; Exot. Butt, iv,, Dep. 
pi. \ii. figs. o3, 54 (1870). 

Ecuador. Type, coll, Hewitson. 
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30. DismorpMa liyposticta, 

Leptalis hyposticiaj Felder, Wien. ent. Monatechr. v. p. 77 (1861); 
Eeise der Nov., Lep. ii. p. 142, pi. xxii. figs. 7, 8 (1865). 

$ , “ Venezuela ” [Felder). , Ecuador : coll. Hcvvitson. 
Group V. 

31. Dismorphia oi^eas. 

Leptalis oreas, Salvin, Ann. & Mag. Nat. Hist, ser, 4, voi. vii. p. 416 
(1871). 

JE?ianiia oreas, Godman & Salvin, Biol. Oentr.-Amer., Rhop. p. 186, 
pL lx. figs. 17, 18 (1890). 

Veragua. 

32. Dismorphia Lewyi. 

. Leptalis Lmxji, Lucas, Rev. et Mag. de Zool. 1852, p. 296. 

. Leptalis nasua, Felder, Wien. ent. Monatschr. v. p. 76 (1861) j 
Reise der Nov., Lep. ii. p. 141, pi. xxii. tigs. 4-6 (1865). 

$ . Leptalis Kadenii, Felder, Wien. ent. Monatscbr. v. p. 77 (1861). 

(J ? , Bogota : B. M. (J ? $ , Bolivia : coll. Hewitson. 
The females of this species and D. leonora vary so much 
that it is difiScult to believe them conspecific; yet inter- 
mediates between the extremes exist. 

33. Dismorphia leonora. 

Leptalis leonora, Hewitson, Equat. Lep. p. 7 (1869) j Exot. Butfc, iv., 
Lep. pi. V. figs. 39-41 (1870). 

? , Ecuador : B. M. <? c? $ ? ? Ecuador : type, coll. 
Hewitson. 

34. Dismorphia Schaussi. 

Leptalis Schaussi, Bognin, Le Nat. 1891, p. 85. 

$ , Loja. 

Does not this realize one’s ideas as to the female of 
E. lycosural 

35. Dismorphia lygdamis. 

Leptdk lygdamis, Hewitson, Equat. Lep. p. 7 (1869) : Exot. Butt, iv., 
Lep. pL V. figs. 32-34 (1870). 

S S 9 ) Ecuador. Type, coll. Hewitson, 

36. Dismorphia lycosura. 

Leptalis lycosuraj Hewitson, Exot. Butt, ii., Lep. pL iv. figs. 18, 20 
(1860). 

Peru. 
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I am nofc sure that the section for which the name Enanfia 
was proposed ought not to end here, because at this point the 
females begin to assume an Ithomeine or Acrseine character ; 
but as I desire to leave Enantia as understood by its resusci- 
tators (its limitations being purely arbitrary), the following 
may be included : — 


Group VI. 

37. Dismorphia deione. 

c? . Leptalis deionej Ilewitson, Ent. Month. Mag. ri. p. 63 (1869) ; 

Exot. Butt, iv., Lep. pi. vL tigs. 37, 38 (1870). 

$ . Dismorphia haparesa, Butler, Gist. Ent. i. p. 82 ( 1872) ; Lep. Exot. 
p. 124, pi. xlvi. hg. 3 (1873). 

d c?j Colombia: B. il. cJ > Xicaragua: coll. Hew- 
itson. 


38. Dismorphia tapojona. 

2 . Leptalis tapajona^ Bates, Journ. Entom. i. p. 231 (1861). 

(S . Leptalis zaela^ Hewit''On, Exot. Butt, ii., Lep, pL iii. tig. 16 (18*58). 

c? ? ? ; Ecuador (type of Z), zaela). Coll. Hewitson. 

39. Dismorphia laja. 

$. Papilio laja, Cramer, Pap. Exot. iii. pi. ccxxxii. C, D (1779), 

Surinam ” {Gramer'), ? , Caj'emie : coll. Hewitson. 

The male of this species cannot differ very greatly from 
that of D, tup a jo na, 

40. D is morphia teresa, 

Leptalis feresa^ ne\^itaon, Eqiiat. Lep. p. 8 (1869); Exot. Butt, iv., 
Lep, pi. vii. tigs. 50-o2 (1870;. 

Leptalis prcaddice^ Hewitson, Trans. Ent. Soc. 1870, p. 153. 

Ecuador. Types, coll. Hewitson. 

41. Dismorphia hippotas. 

Leptalis to, Hewitson, Ent. Month. Mag. xii. p. 10 (1875), 
Dismorphia hippotaSf Grose-Smith & Kirbv, Bhop. Exot. ii., Dism, 
pi. iii. figs. 8, 9 (1897). 

Ecuador. Type, coll. Hewitson. 

42. Dismorphia melia, 

J . Pier is melia^ Godart, Euc. M5th. ix., Suppl. p. 814 (1823). 

5 . Leptalis eumara, Doubledav, Ann, & Mag. Nat. Hist, ser, 2, vol. i. 
p. 122 (1848). 
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$ * Lepfalis acreeoides^ Hewitson, Trans. Eat. Soc. sei*. 3, vol. i. p, 99, 
pL xi, fig, 1 (18^0). 

$ . BismorpMa mimeticay Staudinger, Exot. Sclimett. p. 25, pi, xv. 
(1884). 

$ j Theresopolis ; S S ^ Brazil : B. M. cf c? ? ? , E'spi- 
ritu Santo and Bio Janeiro ; ? , Minas Geraes : coll. 

Hewitson. 

The females vary a good deal in the colouring of the bands 
across the primaiies and the distinctness or otherwise of the 
black veins. 


43. Dismorphia lpii{anaa\ 

Leptalis lyaiamx^ Ilewitson, Exot. Butt, ii., Lep, pi. iv. fig. 10 (1860). 
? ; Upper Amazon. Type, coil. Hewitson. 

44. Dismorphia tricolor, 

Dismorphia tricolor, Grose-Smith & Kirby, Ehop. Exot. li,, Dism, 
pi. ii. figs. 1, 2 (1897). 

? , hab. ? 

This is a very good copy of a Eueides occurring in New 
Granada. 

We now come to the more typical species of Dismorphia. 

m * 

Section Dismorphia, Ilubn. 

Group VIT. 

45. Dismorphia carthesis. 

Lepfalis carthesis, Hewitson, Trans. Ent. Soc. ser. 3, vol. -vii. 1869, 
p. 71 ; Exot, Butt, iv., Lep, pi. vi. figs. 35, 36 (1870). 

Demeiara. Type, coll. Hewitson, 

46. Dismorphia avonia. 

Lepfalis avonia, Hewitson, Trans. Ent. Soc. ser. 3, vol. v. p, 563 (1867) j 
Exot. Butt, iv., Lep, pi. vii. figs. 46-48 (1870), 

Quito. Type, coll. Hewitson. 

47. DiS7norphia leuconia^ sp, ii. 

Allied to the preceding species, but diflfering in the clear 
greyish-white semihyaline spots on the apical half of the 
primaries, the paler yellow dlscoidal streak of primaries and 
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median belt of secondaries, tbe latter being broader and 
shorter than in J). amnia. 

Expanse of wings, d 50 millira., $ 53 millim. 

d $ , Ecuador : B. M. <? ? j Ecuador ; type, coll. 
Hewitson. 

48. Dismorphia limonea^ sp. n. 

(J . Also allied to D* avonia^ but considerably smaller ; 
the whole of the markings on the primaries sulphur-yellow 
(rather deeper than in t). avonia)^ the discoidal streak 
broader ; the median belt on the secondaries rather deeper 
yellow and of more even width, its outer edge being straight. 

? . With all the yellow marks paler than in D. avonia ; 
the daik veining on the basal area of the primaries obsolete ; 
the whitish costal streak on the secondaries regular, not 
terminating in a lobe-like spot. 

Expanse of wings, d 39 millim., § 43 millim. 

c? ?, Ecuador. TyP^j Hewitson. 

The last three species are so evidently distinct to the eye 
that it is annoying to discover how little difference in pattern 
one is able to describe. 

49. Dismorphia theonoe, 

Leptalis theonoe ^ Hewitson, Exot. Butt, i., Eut. (J- X&j?. pi. i. figs. 2, 5 
(1852). 

, Tapajos : type, B. M. cj ? , Cayenne : coll. Hewitson. 

50. Dismorphia melanoe. 

Leptalis melanoe, Bates, Journ. Entom, i. p. 032 (1861) ; Tians. Ent. 
Soc. xxiii. pi. Iv. fig. 2 (1802). 

$ $ % % ^ SSo Paulo. Coll. Hewitson. 

51. Dismorphia Rihhei^ 

Leptalis JRibbei, Godman & Salvin, Ann. & Mag, Nat. Hist. ser. 5, 
vol. ii. p. 265 (1878). 

Dismorphia Ribhei, iid. Biol. Centr.-Ajner., Rhop. ii. p. 178, pi. Ixi, 
fig. 4 (1890). 

Ohiriqui” [Godm. & Salv.). (? c? ? $ > Colombia : B- M. 

62. Dismorphia alteraia^ sp. n. 

Colouring of the preceding species, but the male differs in 
having a small cuneiform costal patch beyond the middle and 

Ann, & Mag, N. Hist. Ser. 7. Vol. iii. 28 
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an oblique dasb rather larger than that of the female near the 
outer margin ; the female differs in having the band beyond 
the middle of the primaries uninterrupted ; both sexes show 
hardly a trace of tlie reddish suffusion on tlie costa and apical 
border of primaries below, but quite as much or more bright 
orange on the secondaries. 

Expanse of wings, ^ 52 millim., $ 50 millim. 

^ ? j Colombia. Type, B. M. 

53. Dismorpliia foTtunata, 

Leptalis foHwnata^ Lucas, Ann. Soc, Ent. France, 1854, p. 5o, pi. hi* 
%• . 

c? . Leptalis antlieme, Hewitson, Exot. Butt, ii., Lep. pi. iii. flff. 12 
(1858). 

c^, Leptalis argccMoe^ Bates, Trans. Linn. Soc. xxiii. pi. Ivi. hjr. 6 
(1862). 

Mexko {Lucas), $ ? , Nicaragua : coll. Ilewitson. 

54. DismorpMa huconoCn 

LeMis kueonoe, Bates, Journ. Entom. i. p. 232 (1861) : Trans. lann 
Soc. xxiii, pi. I'd. %. 4 (1862), 

Sao Paulo. $ , coll. Hewitson. 


55. DismorpMa erythroe, 

I^ptdis erythroe^ Bates, Joum. Entom. i. p. 232 (1861) : Trans. Linn 
Soc. xxiii. pL id. figs. 1-3 (1802). v 

Amazon : B. M. cf $ , coll. Hewitson. 
Hewitson has a slight variety from Ecuador. 


66. DismorpMa flammula, nom. n. 

Leptalis fheonoe, var., Bates, Trans. Linn. Soc, xxiii. pi. Iv. fig. 4 (1802) 
$ , Ega : B. M. Amazon : coll, Hewitson, 

If tins and the following are varieties, they must bo 
olerably constant and frequent ones; but it appears tome 
that uheieas J). ej;yt//roe copies Leucot/i^ris ilerefinn, J). finm- 
mula more iiearly resembles nymenitis sar<pta, and that 
whereas D, femda o. copy oi Leucotkyris priscilla, D /y- 
smoe IS stated by Bates himself to be “quite unldeo any 
Mcmta (onnd m the whole region,” and he regards it as a 
mmne of Stalacldis Duvalh. It is hardly probable that mere 
sports of the same species would be formed in imitation of 
species belonging to different families or even different genera. 
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57. Dismorphia ferviia^ nom, n, 

Leptalk theonoej var., Bates, Traiid.Linn. Soc. xxiii. pl.lv, fig, C (ISOS). 

? $ 3 Ega, B. M. 


58. Dismorphia ly since, 

Leptalk lysinoe^ Hewitson, Exot. Butt, i., Eut Lep, pi. i. figs. 3, 4 
(1852). 

<? c? ? ? j Ega : B. M. ^ S(. ^ ^ Amazon : type, coll. 
Hewitson. 


59. Dismorphia lysinoides, 

2 . Dw7iorpMa lysinoides (as (S ), Staudinger, Exot. Schmett. p. 2o, 
pi. XY. (1884), 

Canca ” [Staudingei') , 

Very close to D. ly since ^ but with wider transparent areas 
to tlie wings. If all the preceding species are to be regarded 
(in the Batesian fashion) as varieties of D, theonoe^ Staud- 
inger’s species is hardly worthy to be called a sport ; but I 
cannot believe in such improbable variability in any species 
unless it can be shown to have a seasonal value. 


60. Dismorphia siloe. 

Leptalis siloe, Hewitson, Exot. Butt, ii., Lep. pi. hi. fig. 14 (1858). 
(J, New Granada. Type, coll. Hewitson. 


The following species and others described with it were 
incorrectly referred to in Grose-Smith and Kirby’s ^ Rhopa- 
locera Exotica’ as “Butler, MS.” Tliey had then been 
published quite fifteen months. 

61. Dismorphia nella. 

Dismorphia nella, Butler, Entom. 1896, p. 26 ; Grose-Smith & Kirby, 
Ilhop. Exot. ii., Dism, pi. ii. figs. 6-8 (1807) 

$ y Bogota : type, B. M. (J <? $ $ , New Granada : coll. 
Hewitson. 

62. Dismorphia theucharila, 

Leptalk theimliarila^ Doubled^, Ann. & Mag. Nat. EKst, ser. 2, toI. i. 
p. 123 (1848) ; Hewitson, Exot. Butt, i., Eut, ^ Lep, pi, i. figs. 6-8 
(1862). 

cJ 2 2 5 Venezuela : type, B. M. ? , coll. Hewitson. 

28 ^ 
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Here follows a little group of species having somewhat the 
colouring of the more typical forms of the section Enantiaj 
but which I believe to be related to the D. fheucharila and 
D. rhetes groups, to which the outline of the wings apparently 
allies it 


Group VIIL 

63, Dismo7'pMa pimpla, 

Leptdis pimphj Hopffer, Stett. ent. Zeit. 1874, p. 333. 
cj ? ? , Bolivia, Coll. Hewitson, 

64. DismorpMa Ulex. 

cJ. Leptdis lelex, Hewitsoxi, Equat. Lep. p. 6 (1869) ; Exot. Butt, iv., 

Lep* pi. V. fig. 24 (1870). 

2. Leptdis zathoe {L. telex 2 in text), Hewitson, Exot. Butt, iv., Lep, 

pi. V. fig. 26 (1870). 

(J cj $ , Ecuador. Type, coll. Hewitson. 

65. Dismorphia proeerpina* 

Bimm'phia proserpina, Grose-Smith & Kirby, Ehop. Exot. ii,, Dwn, 
pi. iii. fi^. 1-8 (1897). 

“ Roraima ” {Grose-Smith). (J $ ? , not labelled : coll. 
Hewitson. 

The description of this species states that the lighter parts 
of the wings are primrose-yellow ’’ ; this corresponds with 
the examples in the Hewitson collection. The figures repre- 
sent these parts of the wings as milky whitish and the male 
with a brown subcostal patch as in D. pallidula. Has the 
wrong species been figured, or is the colouring defective ? 

66. Dismorphia pallidula. 

Bmmrphia pallidula^ Butler, P. Z. S. 1874, p. 363 j Godman & Salvin, 
Biol. Centr.-Amer., Rliop. ii. p. 176, pi. lx figs. 9-11 (1890). 

? , Colombia : B. M. c?, Costa Rica : coll Hewitson. 

67. Dismorphia oihoe. 

Leptalis oihoe, Hewitson, Trans. Ent. Soc. ser. 3, vol v. p. 662 (1807) • 
Exot. Butt, iv., Lep, pi. v. figs. 26-28 (1870), ^ ^ 

, Ecuador ; B. M. cj c? ? ¥ ? Hewitson, 
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68. Dismorphta zaihoe. 

S . Leptalis zatkoe, Hewitson, Exot. Butt.ii., Lep, pi. iii. fig, 15 (18o8). 
Lejptalis core, Felder, Wien, ent. Monatschr. v. p. 77 (1861). 

d, Bogota: type, B. M. New Granada: coll. 

Hewitson. 

69. Dismorphta lysis. 

Leptalis lysis, Hewitson, Equat. Lep. p. 6 (1869) ; Exot. Butt, iv., Lep, 
pi. Y. figs. 29-31 (1870). 

cj ? ? , Ecuador. Type, coll. Hewitson. 

Group IX. 

70. Dismorphia rhetes. 

Leptalis rhetes, Hewitson, Exot. Butt, ii., Lep, pi. ii. fig, 9 (1857). 
Colombia (Boisdmal). 

The following seems extremely close to D, rhetes ; but as 
we only have a single example, it is impossible to say 
whether or not it is absolutely constant to pattern : — 

71. Dismorphia Hewitsoni. 

Dismorphia Hewitsoni, Kiihy, Trans. Ent. Soc. 1881, p. 856 ; Grose- 
Smith & Kirby, Rhop. Exot, ii., Diem, pL ii. figs. 9-11 (1897). 

Ecuador, d typ©? coll. Hewitson. 

Group X. 

72. Dismorphia orise. 

Leptalis orise, Boisduyal, Sp. G^n. L#p. i. p. 415 (1836) j Hewitson, 
Exot. Butt, ii., Lep, pi. ii. figs. 10, 11 (1857). 

$ , Tapajos : B. M. , Ecuador ; <J cj $ , not labelled : 
coll. Hewitson. 

73. Dismorphia sororna. 

Dismorphia sororna, Butler, Cist. Ent. L p. 82 (1872) ; Lep. Exot. 
p. 122, pi, xlyi. figs. 1, 2 (1873). 

Costa Rica. 

Allied to D. cordillera. 
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74. Dismorphia myris. 

Dkmorphia myriSf Oodman & Salvin. Biol. Oentr.-Amer., Ehop, ii. 
p. 178 (1889). 

Costa Rica and Panama. 

Closely allied to />. cordillera, 

75. Dismorphia cordillera, 

Ltj>talk vonliflenf, (‘lit. Moiiat&cln’. vi. ]). 100 (18():2) ; 

IteifeO dw Xov,. Lep. ii. p. 14o; pi. xxii. lig. 11 (ISHoJ. 

cJ, Bogota; B. M. $ , not labelled : coU. llcwirson. 

76, Dismorjphia larunda, 

L^ialis larmida, Hewitson, Equat. Lep. p. 4 (1869) ; Exol. Butt, iv 
JLep. pi. Yi. figs. 42, 43 (1870). 

<J (J $ ^ Ecuador. Type, coll. Tlevvitson. 

Group XL 

77. Dismorphia discrepans,' 

<J . Dismorphia discj'epans, Butler, Entom, 1806, p, 26. 

, New Granada. Type, B. M. 

Var. witli yellow markings of primaries confluent. 

$ , New Granada. Coll. Hewitson. 


78. Dismorphia rhomioidea, 

(^ . Dismorphia rhomhoidea^ Butler, Entom. 18D6, p. 27 ; Groso-Smitli 
k Kii’br, Riiop. Exot. ii., Dism, pi. ii. figs. 3~5 (1897). 

= ‘JPe, B. M. ?, not labclloil : 

coll, iiewit-^on, 

.\3 nliviiilv stated in t lie ‘ Entomologist,’ it i.s probable limt 
tilt* Iciiitilc ot this species iukI other iiiilabcllod cxauiplcs iu the 
Hewitson collection formed part of Buckley's Ecuador scries. 


79, Dismorphia arsinoe, 

Leptulk arsiiioe, Felder, Reise der Nov., Lcn. ii. 
figs. 9, 10 (1865). M ^p. 

(J $ , New Granada. Coll. Hewitson. 


p. 143, pi. xxii. 


80. Dismorphia amphione, 

i^apiko ampJimie^ Cramer, Pap. Exot. iii. pi. ccxxxii, E, P (1782), 
cJ § , Brazil : B, M. $ ^ coll, Hewitson. 
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81. DismorpMa heroe. 

Leptalis heroe, Lucas, Rey. et Mag. de Zool. 1852, p. 295, 

Bogota ” {Lucas ) . 

I have seen nothing which quite answers to the description 
of this species. 


82. DismorpMa egaena. 

Lejitnlis efjaemt. Bates, Journ. Entom. i. p. 200 (1861 Trans. Linn. 
Sue. pi. Ivi, fig. 7 (1862). 

cj $ ? 5 Ega : B. M. c? c? ? , Amazon : coll. Hewitson. 

83. DismorpMa Broomece^ sp. n. 

cf . Allied to D. egaena^ but the longitudinal trifid streak 
on the primaries divided by the median vein bright fiery 
orange, more sharply defined than in Z>, ampliione; the 
oblique postmedian band bright yellow, washed in the centre 
with briglit orange, the discocellular black marking crescentic, 
the last division of the band completely separated, forming an 
elongated oval spot ; tlie three subapical spots forming a 
regular oblique series, smaller and more widely separated 
from the postmedian band than in D. egaena^ but less s:) than 
in D. amphione ; the white patch on the secondaries purer 
than in D. egaena and the oblique belt from abdominal 
margin briglit fiery orange. 

The female differs from that sex of D. egaeua in its alto- 
gether brighter colouring (more like that of D, amphione)^ in 
the narrower tawny-washeJ oblique baud on the primaries, 
wntli small discocellular black spot and divided tenniiial 
yellow i^pot. 

Exjiause of wings, ^ 0.1 niillim., $ 70 millim. 

d (S ) Tiini<hid (Lady Ih'oome and J. IL Hart ) ; c? ? ? ? 
Venezuela [Dyson ) : B. M. d 6 ? Curaccas ; coll. Hewitson. 

Local form ? <? ? ? ; Ecuador ; coll. Hewitson. 

84, DismorpMa praxinoe. 

P . Leptalis praxinoe, Doubleday, Ann. & Mag. Nat. Hist. xiv. p, 419 
(1844). 

Leptalis amphithea, Felder, Reise der Nov., Lep, ii. p,^144 (1805). 

Disnmph ia arsmoMes, Staudinger, Exot. Schmett. p , 25 (arsinoe), pi. xv. 
(1884). 

$ ?, Mexico (typo); (J, Colombia: B. M. ,J ? , 
Nicaragua: coU. Hewitson. 
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85. DismorpMa Perrensi, 

Leptalis Ferrensif Gosse, Entom. xiii. p. 195 (1880), 

Rio Grande: B. M. SS, not labelled: coll. 
Hewitson. 

86. Diamorphia astyocha, 

Bismorphia rntyoclia^ Hubner, Zutr. exot. Schmett. figs. 485, 486 
(1826). 

cTc?, Espiritu Santo, Brazil; $ Organ Mountains, 
Rio Janeiro : B. M. cJ $ § , Rio Janeiro : coll. BLewiisou. 

87. DismorpMa dstynome, 

Leptalis astynome^ Dalman, Anal. Ent. p. 39 (1823). 

Bismorphia polymela, Hiibuer, Zutr. exot, Scliineti. figs. 723, 724 
(1832). 

? S , Brazil ; B, M. d cJ ? $ , Rio Janeiro : coll, Hew- 
itson. 


Group XII, 

88. JDismorphia eunoe, 

Leptalis eunoe. Doubleday, Ann. & Mag. Nat. Hist. xiv. p. 419 (1844) ; 
Gen, Diurn. Lep. pi V. fig. B (1847). 

? , Oaxaca, Mexico. Type, B. M. 

89. DismorpMa cuhana, 

Leptalis cuham, Herxich-Scliaffer, Corre&p.-Blatt zool-miueral. Ver. 
Regensb. xTi. p. 120 (1862). 

Bismorphia ouhafi^ Guudlacli, Cont. Ent. Cubaua, p, 81 (1881) ; 

Grose-Smitb & K^irby, Rbop. Exot. ii., Bisni. pi. i. figs. 1-3 (18UG), 
Leptalis spioy yar. a, Boisduval, Sp. G4n, L^p. i. p. 421 (1830), 

Cuba. 


90. Bismorphia spio, 

Fieris Godarl, Eiic. Meth. ix. p. 167 (1810). 

Leptalis spiOy Hewitson, Exot. Butt, ii., Lep, pi. iv. figs, 21-23 (1800) 

d d ?, St. Domingo, B, M. 

Genus AgmepteroK, 

Although this genus was founded upon a secondary sexual 
character which is not absolutely constant, it contains species 
having an outline of wing differing to a certain extent from 
anything else in the genus. The subcostal vein of the 
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secondaries in the male more often than not emits its first 
branch before or at the end of the cell, but not infrequently 
the two branches fork from a short footstalk beyond the cell, 
as in the female. 

I haye little doubt that this group of species branched off 
from Dismorphia as a development from D, nasua and allies, 
which curiously approach it in coloration and somewhat in 
outline of wing. 

1, Acmeptej'on atthis, 

5 . Leptalis atthiSf Doubleday, in Gray’s Zool. Iklisc. p. 7o (1842). 

(J. Very like A, nemesis^ but without the yellow veins 
and streaks on basal half of primaries ; the yellow patch on 
secondaries nairower, owing to the presence of a dark brown 
dentate-sinuate border wldch extends along the outer margin 
to the submedian vein. 

Expanse of wings 67 millim. 

d d ? $ , Mexico. B. M. 

This is the species figured as Dismorphia nemesis by 
Staudinger (Exot. Schmett. pL xv.). 

2. Acmepteron nemesis, 

IHeris nemeds, Latreille, in Hombron & Bonpland’s Ob&. Zool. ii, p. 78, 
pi. xxxv. bgb. 7, 8 (lbll-19). 

dd, Venezuela, Bogota, Colombia, Bolivia, E. Peru: 
B* M. d d 2 Ecuador: coll. Hewntson. 

3. Acmepteron viridifascia, 

Dibmorphia viridifascia, Butler, Cist. Ent. i. p. Bo (1872) j Lep. Exot, 
p. 123, pi. xlvi. tigs. 4 , 5 (1873). 

Costa Eica. 


4. Acmepteron cinerascens. 

Ze) 7 tahs cinerascens, Salvin, Ann. & Mag. ISIat. Hist. ser. 4, voi, via. 
p. 415 (1871). 

AcmepUron cinerascens, Godman Sc Salvin, Biol. Oentr.-Anier., Bbop. 
ii. p. IBO, pi. lx. fig. 8 (1889)., 

Costa Eica. 


5. Acmepteron lala, 

Acmepteron lala, Godman & Salvin, Biol. Centr.-Amer., Ehop. ii. p, 181, 
pL Ixiv. figs. 25, 26 (1889). 

Guatemala. 
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XjIY, — P odocerus and J assa of Leach^ 

By Alfbed O. Walker. 

Me. Stebbing’s unrivalled knowlcclo'o of tlic literature of tlie 
Aniidiipoda and tlic careful accuracy of hi« work arc so well 
known lliat a corroboration of the eonclusion he arrived aL in 
the paper in the March number of this Journal, viz. that the 
true Podocerus of Leach is Platoidiium Darudnii (Bate), is 
scarcely needed. 'Neverth(d(‘s^', a-s the revolutii)u in nonum- 
clature caused by this discovery is so serious that ])ers()nfl 
maybe found who will object that something more is required 
to support it than Milne-Edwards^s admittedly inaccurate 
description and figures, 1 venture to offer the following 
evidence. Having ascertained, by examination of Leach’s 
type specimen last October, that Jassa pelagica^ Leach, was 
not the female of Podocerus fedcatus (Mont.), but was (to use 
G. O. Sars’s name) Janassa capillata (Ratlike), I was led to 
undertake an examination of the history of the genus Podo- 
cerusy in which I have always taken a special interest. I was 
of course not aware that Mr. Stebbing was doing the same. 
I arrived substantially at the same conclusions as Mr. titeb- 
bing, but, unlike him, was unable to identify Milnc-Edwards’s 
description and figure with any known Amphipod, as I could 
not suppose him to have invented the doisal teeth on the 
three segments. 1 therefore postponed the conclusion of a 
paper I had written on the subject till I could again examine 
the ty])e specimens of Podocerus variegatiiSy Leach, at the 
British Museum. This was dedayed through a visit of six 
weeks to the south of Franco, and it was only in passing 
througli 3j(a}(lon on in j way home in the middle of Maich that 
I was able to do with the kind av’>si>taiir(‘ oT Mr. R. ], 
Pocoek. either he nor 1 tlnm knew tvf Mr. Hti‘bl)iug\s paper, 
tro tliut the (»j)ini(>n Ixith formed was ab^diiiidy imbiussi'd. 

The tj pe specimens, of which there arc several, are cither 
pierced w’ith a pin or gummed on a piece of card, There are 
at least two species among them, one being apparently the 
female or young of P.fdcaius (Mont.). The other, however, 
we had no difficulty in deciding to be the species Milne- 
Edw'aids intended to represent minus the dorsal teeth. The 
autcnnce, fortunately, are nearly perfect, and though the first 
gnathopods are cither gone or hidden, yet the second giiatho- 
pods, a first or second perseopod, and one or two of the last 
permopods still remain. Mr. Pocock and 1 agreed that these 
corresponded wuth Platophium : but having Sars’s figure 
of Lostmatophilus {Platophium) tuherculatus (Bruz.) before us. 
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and supposing him to be right in uniting Gyrtophiim Dar- 
winii^ Bate^ with that species, we were not satisfied with the 
identity of the specimen. It seems, however, (hat vSars was in 
eiror in uniting these two species; and wlien, on reaching 
home a few clays later, I liad an oppoj’tiinity of examining 
ft.j)ecinien& of C. Dartcviii from the l)e\ou^hu'ti coast, I had 
no longer any doubt ol tlndr identit} with (lie Brili.di Mii'scuin 
specimen. It i-. theicfoie cdcai that Milno-Edvvai da’s P, varie- 
gains ia Pbifojthium nanriini (iJate) ; and a^- it agive-^ in iN 
pioiiiinent e\es and the appureutly neaih '^tiaighi ^ide ot the 
hand of the bccond giiatliojioda with Leach desciiptioii much 
more closely than does P^falcatm (ilont.) § , the conclusion 
arrived at by Mr. fcjtebbing seems irresistible. 

As legards the question Mr. Stebbing laises, wdiether 
falcata (Mont.) should be supeiseded by Jassa pidchtlla^ 
Leach, on the ground that the former species remains .... 
indeterminate,” I am bold ” enough to say that I have no 
doubt that Montagu’s species is the immature male of Leach’s 
Jassa pulchella. As the author of Podocerus llenlmani 
(P. odontonyjr^ G. 0. iSars), I can hardly be suspected of a 
bias in the direction of destroying that species ; yet the expe- 
lienco gained since it w^as e?3tablifched has satisfied mj that 
neither size nor the depth of water at which a species may 
have been taken aie chaiacters of any value. For instance, 
the largest specimen of Jassa falcata (Mont.) in iny collec- 
tion (an adult male measuring 10 millim. in length) was 
taken in 50 fathoms oflE* Hoi} head, w hile I have specimens of 
the so-called P, Herdmaai fiom quite shallow water. The 
aljo\e large specimen lias a distinct tooth on the dactyliN, and 
i ha\ e tepeciinins with the tunth of vainuirj Jcgiec'- of piomi- 
iiencc. The length of Montagu’s »q)eeiineu is gi\eu as 5 lines 
(bU} 10 millim,), but as he gives the hmgtli nf Uainmnrus 
locusta^ Linn., in the same paper as 1 inch \25 millim.), which 
is not only longer than the largest specimen I have from these 
coasts, but also thau the maximum size given by Bais 
(20 millim.) tor speciiUens from the Norway coast, it is quite 
possible that he may have included the auteaiuB in his measure- 
ment. 1 w’ill therefore conclude by expressing a hope that 
the time-honoured specific name of Jalcaia (Montagu) may 
be spared to us in the general w'reck of the Podoceridm, 

Colwyn Bay, 

April5,lSt^m 
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LY, — iVbto on the Faculty of Changing Colour in Reptiles, 
By P. DE Grijs K 

Under the heading Briefliche Mitteilungon ” in no. 9 of the 
last annual volume of ^ Der Zoologisclie Garten ’ there appears 
a communication from Dr. A. Ilanau on the coloration of the 
interstitial integument in Tropidonotus ordinatus, var. sirtalis. 
On reading the lines in question tlie thought involuntarily 
occurred to me how little, after all, any observations are 
capable of enlightening us as to the causes and efficacy of so 
many phenomena in the animal kingdom. As the gentleman 
referred to will undoubtedly have remarked, the question in 
the case of T, ordinatus and all other species which have a 
brightly coloured or marked interstitial integument is not of 
a power of changing colour, but of fixed colours, which when 
the body of the snake is not distended remain invisible owing 
to the closely approximated scales. All the species of snakes 
that I have hitherto observed possessed no trace of a power 
of changing colour, such as is found in many other reptiles 
and batrachians ; 1 have never read that snakes possessing 
the power of changing colour have been observed, and I think 
that I shall not be wrong in absolutely denying to this order 
the faculty of sudden alteration of hue. Now what can be 
the reason that no single snake possesses the power of changing 
colour? To these animals, as protection against enemies or 
for the purpose of stealing upon their prey, a change of colour 
would in many cases be of just as great advantage as to many 
Lacertilia. Leaving out of the question the poisonous snakes, 
which are sufficiently protected from attacks by their bite, 
there still remains the great multitude of non-poisonous 
species, which have many enemies. It is true that many 
non-poisonous snakes possess great activity and swiftness; 
but tlie same qualities are likewise shared by a large portion 
of the Lacertilia w liich are able to change colour. I content 
myself with having raised the question; it would be inter- 
esting to bring about an exchange of opinions on the subject. 
The fact that crocodiles and Ghelonians are devoid of the 
power of changing colour cannot reasonably create astonish- 
ment; nature has furnished these creatures with sufficient 
equipment for defence. ^ But that among the snakes there 
are no species at all with a more or less developed power of 
changing colour is a fact that must attract our attention. We 

Trandatcd by E. E. Austen from ^ Der Zoologische Garten/ xl. Jahrfr 
no. 2 (1899), pp. 49-^6. ' 
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might well ask why it is that, in the struggle for existence, no 
species of snake has been produced with a skin similar in 
constitution to that of the Lacertilians which change their 
hue. It may be that the constitution of the integumentary 
coverings and of the skin itself is of such a kind that 
a different arrangement of the pigment-cells cannot take 
place. In order to decide the question it would be necessary 
in the first place to determine what are the qualities in 
respect of which the skin of reptiles which change their colour 
differs fundamentally as I'egards anatomy from that of 
those not endowed with this faculty. After that we might 
perhaps hope to acquire information as to the reason why 
a large number of lizards and all snakes are without the 
power of changing colour. 

In the Lacertilia the external constitution and covering of 
the skin does not allow us to infer with ceiiainty the posses- 
sion of the power of changing colour. It is true that, gene- 
rally speaking, it may be stated that lizards with a porous 
integumentary covering (those that become wet if placed in 
water) frequently possess the power of changing colour, and 
that those with non-porous scales (from these water drips oflf 
as from a greasy object) have none ; but there are exceptions 
to both categories. Most of the Lacertilia that change their 
colour are distinguished by having small non-imbricated 
scales ; but here also there are exceptions, and, on the con- 
trary, many fine-scaled Lacertilia cannot change colour. It 
is consequently impossible to set up any definite rules, and to 
undertake a description of the coloration of Lacertilia based 
upon spirit-specimens has therefore only a conditional value. 
It is true that the Lacertilians which change colour generally 
assume the same coloration in death, so that it is possible to 
determine spirit-specimens. An attempt, however, to deter- 
mine species of Anolis^ for example, from descriptions of 
colour alone would scarcely lead to a definite conclusion as to 
the classification of a species. 

The power of changing colour in Lacertilia differs greatly — 
on the one hand as regards intensity and frequency, on the 
other in respect of the purposes which it serves. 

Whether, after all, in the case of hacerta agilis^ viridisj 
and muralis we would regard as the faculty of changing 
colour the regular alteration of hue in spring or at the 
pairing-season of the species inhabiting temperate zones is a 
question that may remain undecided ; it is true that it does 
not depend upon the will of the creatures themselves, but 
neither can it be compared with the alteration of colour in 
mammals and birds. At any rate I am of opinion that here 



398 M. r. de Grijs on the Faculty of 

also there ensues a movement of the pigmcnt-cells, winch 
certainly is quite slow, but neveitlielcss analogous to that 
which takes place in the creatures uhich are capable of 
changing colour quickly. This view is supported by the 
fact that also in the case of the Lacertilia which change their 
colour in the course of quite a short space of time the will is 
not always active, but, on the contrary, external intlucncos 
compel the animal to change its colour. A chammlcon that 
has been exposed for a time to groat heat always becomes 
bright yellow. 

The intensity of the colour-change differs extremely in the 
different species. In the first instanco two groups can be 
established : — 

I. Ground-colour and marking alter equally in tone, but 
the marking does not disappear. 

II. Ground-colour and marking each alter in tone indepen- 
dently of the other ; spots may entirely disappear. 

To the former group belongs, for instance, Eumeces 
SchneiderL Under the influence of heat this species always 
appears quite bright greyish yellow, with bright yellowish- 
red spots. In an unheated cage the animal assumes a dark 
greyish-brown colour, and the spots appear brick-rod. Of 
the lizards that I have kept I also assign to this group 
Tareniola annularis^ which varies from blackish brown to 
bright sand- colour, with constant marking ; Umnastix^ 
which likewise appears lighter under the influence of licat ; 
Sctloponis unduhtuS) the upper surface of which assumes a 
considerably brighter tone under the influence of the sun’s 
rays ; Crotaphytus collarisy a species which, when the tempe- 
rature is low, appears dusky grey, while in heat the head 
becomes almost white, the body bluish grey, the foot appear 
shining bluish green, and the tail becomes bluish white, but 
all markings composed of spots remain constant; besides 
these there are Pbrynosoma cornuium and AmpJiiholums har^ 
latxis^ both of which become brighter under the influence of 
heat, various species of ground Aganue [Agama mossamhica 
and A^ stdlio)^ as also Cachryu* dejensorj of which the body- 
colour passes from blackish groy to light blue, while the 
marking of spots remains unaltered. 

To the second group belong, among otheis, Anolis^ Agama 
sanguinoUnta and i. inenms, Fhrynocephalus^ Iguana^ 
Calotes^ and Ckarnoikon. Ghanmhon really forms a giuu]) 
by itself, since its power of changing colour materially exceeds 
that of all other species. In the species mentioned there con- 
sequently takes place a double change of colour in a more or 
less pronounced degree, in so far as ground-colour and spots 
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can each undergo a change of hue independently of the other. 
Taking the body as a whole, the number of different colora- 
tions which Chamceleon, in particular, is able to assume 
becomes in this way very large. Moreover, at least in Iguana^ 
Cahtes^ and Chama^hon vulgaris (not in all varieties), the 
spots may entirely disappear, which is never the case in the 
species of the first group. It is, however, important to draw 
attention to the fact that, so far as my experience extends, no 
reptile that changes colour possesses the faculty of allowing 
alterations to tahe place in the outlines of the spots. Since 
the changes of tint recur with a certain regularity, it is after 
continued observation very easy to detoniiiiie that ground- 
colour and spots alw^ays show precisely the same limitations so 
long as the animals do not appear of one colour. If we have 
once determined these limitations we shall find that no other 
pattern is ever produced under all gradations of tint; the 
spots always occur in pi’ccisely the same part of the body and 
have the same size and outline. Besides the faculty of 
changing its ground-colour and the colour of its spots inde- 
pendently of each otlier, Ghamaileon also possesses the power 
of producing another kind of maiking. This marking con- 
sists in the entire body of the animal appearing as if strewn 
with numerous roundish black specks. The broad circle of the 
eyelid is then seen to be coloured iu radii. This coloration 
only occurs when the animal is alarmed, and here also the 
number and arrangement of the spots are, as I have convinced 
myself, always the same. 

It would lead us too far to give an enumeration of all 
possible changes of colour in the different species. Observa- 
tion shows, however, that they recur with a certain regularity, 
and consequently must also have a definite object. 

Bo fax' as it is possible to recognize this object, several 
divisions can again be set np, according to W'hich the power 
of changing colour can be classified. 

In the sense of the Darwinian theory, the power of changing 
colour may have arisen, or, let us say, have been developed ; — 

I. For the puipose of protection against enemies. 

II. As a means of absorbing or warding off heat. 

III. Through sexual selection. 

While in the case of some of the reptiles xvhich change 
colour only one ot the objects named is to be recognized, in 
others the change of hue fulfils two or even all of the purposes 
referred to. 

It is to be regarded as protective coloration when Agamaj 
and Geckos assume the tint of^ the ground or bark so 
precisely as scarcely to be distinguished from the surface on 
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which they rest. The change of colour of the species of 
Anolis undoubtedly serves these animals in the first place 
for protection. That the change of colour in AaoU^ is partly 
spontaneous I was able to determine with cerl ai nty from 
specimens that I kept in captivity ; for so long as I kept 
various examples of A* principalis in a vivarium destitute of 
plants it was only rarely and only under the influence of 
sunshine that the animals assumed the splendid green colour. 
Since, however, I have allowed the lizards to run about 
freely in a glazed verandah full of plants they are almost con- 
tinually green, and this even when the sky is overcast. The 
change of colour in the chamsBleon also serves the almost 
Iielpless animal preeminently for protection, for, as a Spanish 
proverb has it, a chama 3 leon seen is a chamteleon lost ” ! 
It is an interesting fact that the power of changing colour in 
Ghamceleon vulgaris has apparently adapted itself to the 
localities whence the specimens are obtained. Examples 
from places poor in vegetation are unable to produce the 
beautiful blue-green tints which are assumed by those coming 
from districts in which plants abound. Some years ago I 
received some exti'emely vividly coloured specimens of this 
kind which I was at first inclined to regard as belonging to 
a distinct species. I was not told where they had been found, 
and no such specimens have since come under my notice. 

The coloration of Iguana iuherculata is also protective. It 
is true that in this species it is only variations from light and 
dark green that are possible; maikings consisting of spots 
may either appear or disappear. The change of colour in 
Iguana seems to be more pronounced in young than in old 
animals ; yet I have not sufficient experience as to this, since 
it was only quite a young individual that I was able to observe 
more closely. 

That some species spontaneously utilize their power of 
changing colour in order to absorb or to ward off heat is 
perhaps of more subordinate importance. It is probably a 
matter of general knowledge that in cool weather Ghamceleon 
vulgaris becomes almost black on the side on wliich the 
sun’s rays fall. If the same species be exposed to great heat 
it becomes bright yellow. A specimen of Amphtholurus 
harhatus that I have been keeping for a long time turns a 
perfectly dark colour in the morning, when the tiist rays of 
the sun fall into its cage; at midday it is pale grey, and with 
continuous sunshine the head is almost white. Most of the 
AgamidsB and Iguanidse, which inhabit the deserts and 
steppes, become paler under great heat. 

Of much greater importance, on the other hand, is the 
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change of colour that takes place in manj lizards in the male 
sex for the purpose of exercising an attraction over the females 
at the pairing-season. The occurrence in the Lacertilia of a 
power of changing colour in this direction is already in itself 
a proof of the higher development of these animals as com- 
pared with the snakes. Among the Ophidia we find little 
divergence in the colour of the sexes and in the shape of the 
body, indeed, apart from the length of the tail, scarcely any 
difference at all. In the Lacertilia, on the contrary, the 
difference between the sexes is frequently very strongly 
marked ; I need only allude to the throat-sacs and crests. 

Well-known examples of the power of changing colour 
which have probably arisen through sexual selection are 
afforded by Agama inermis and Sceloporus undulatus. In 
respect of the Darwinian theory these species are sd much the 
more interesting in that in them, simultaneously with the 
colour-changing faculty, quite peculiar habitual movements 
have been developed. In order to remain invisible to the 
eyes of their enemies — probably in the majority of cases 
birds — when looked at from above it was necessary that the 
change of colour should be confined to the throat and sides of 
the belly. Lest, however, the beauty of their wooers should 
, escape the glances of the females, the former had to adopt 
their peculiar nodding and bobbing up and down movements, 
in order to render their chief adornment visible. The splendid 
blue coloration of the throat and sides of the belly in Agama 
inermis and Scelopoi'us undulatus is, moreover, not so much 
spontaneous as dependent on the temperature. In the case of 
Agama the blue colour disappears entirely in cool weather or 
persists upon the throat only in the form of a blackish 
ruarbling; in Sceloporus during cold the blue passes into 
blackj but generally allows a blue metallic sheen to be 
detected. I am not aware whether Chamceleon arrays itself 
in especially vivid colours at the breeding- season. I am 
inclined to think, however, that the species employs its pecu- 
liarly well-developed power of changing colour also as a 
means of attracting the female sex ; and I do so because the 
extremely quarrelsome males af once assume vivid colours on 
catching siglit of one another. 

Oar knowledge of colour-change in Lacertilia is probably 
exceedingly small in comparison with that which has still to 
be discovered. Most of the species which change colour are 
small and delicate animals that never reach Europe alive at 
all. That the large powerful species ai*e less in need of a 
protection derived from colour is evident ; they will therefore, 
in the majority of cases, have fixed colours. Anyone who 
Ann, & Mag, N, Hist, Ser. 7. Vol, iii. 29 
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looks througli a collection of smaller lizards preserved in 
alcohol will scarcely gain an idea of the splendour o£ colour 
that many of the faded carcases may exhibit in life. At any 
rate for the purpose of an exhaustive study of Lacertilia the 
obseWation of living material can be much loss easily 
dispensed with than in the case of the Ophidia. It would 
therefore be desirable that such zoological gardens as seek to 
advance science should direct their attention morc^ than 
hitherto to the importation of the first-mentioned animals. 
With the commercial relations that Germany possesses a 
successful result should not be difficult of attainmentj and 
should scarcely entail any considerable monetary sacrifice. 


LYI . — The Poisonous Snakes of British Guiana. 

By J. J. Quelch, B.Sc. (Lond.), C.M.Z.kS.* 

If an ordinarily well-informed person be questioned as to the 
abundance or paucity of poisonous snakes in the Colony, Ho 
doubt the answer would deal rather with swarms than with a 
few, with the implication not only of numbers of any one 
particular kind, but also of many different species. And yet, 
as a fact, there are only about eight well-marked different 
species, of wliich two pit- vipers only are of such common 
occurrence as to present some element of dread to general 
travellers. In the open savannahs or cleared lands and on 
the sparsely clumped sandy wastes tlie rattlesnake is likely 
to be encountered, while in the forest itself or adjoining lands 
the labarria (known variously in different districts as Jararaca 
or Fer-de-lance) takes its place. 

Of the remaining six species two are pit-vipers and four 
coial-snakes; but while, from their general size and character, 
the pit-vipers and one of tlie coral-snakes are ceitaiiily to be 
feared if met with, the otlier three seem to be usually alto- 
gether inoffensive creatures, and, in fact, much less ready or 
more disinclined to bite if irritated or handled than the gene- 
rality of the common harmless snakes. 

In using the term poisoirous snakes it must be understood 
to refer only to those special forms which, from the perfection 
of the poison- apparatus, are able to cause serious injury or 
death to man and other large mammals. Such arc the vipers 
and those members of the Colubriue division which bear 

^ From ^ Timehri : the Journal of the Hoyol Agricultural and Oom- 
merwal Society of Brifish Guiana/ vol. xix. part i., new ser., 1898, 
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anterior j gi'ooved, or perforated fangs in connexion with the 
poison- glands. The members of a very large section of what 
are commonly teimed harmless snakes are, however, really 
poisonous to a certain extent, possessing grooved posterior 
fang«, the bite from which is capable of paralyzing or killing 
the small prey on which they feed. On man this bite pro- 
duces, at any rate in certain cases^ an effect quite independent 
of the mechanical injury. This the writer personally expe- 
rienced ill the case of the common species of Erytlirolamprns 
{E. cesculapii^ E, mnustissimus) ^ in ^ Tiraehri,’ 

vol. vi. new series (1892), p. 174. Three bites from the 
snake were received on the first finger, the posterior fangs 
being driven down deeply into the flesh each time, and after 
a short interval very considerable swelling and severe pain 
resulted, which was only relieved after about four hours, 
though the place was tender for a much longer time. 

A similar effect on man is certainly produced by the bite of 
some Colubrine snakes which are destitute of grooved teeth. 
This has been directly noted by the writer in the case of two 
species with enlarged elongated posterior teeth, namely 
Xenodon severus and llelicops angulatus^ where the teeth were 
driven deeply down into the flesh, and h would appear that 
ill effect is only caused by a large wound of a great degree of 
penetration admitting matter from the buccal glands, which 
would be impossible in a bite of slight or only moderate 
depth. An interesting relation between the two groups is 
seen in forms of the common species of Enjthrolamprus^ in 
which certain specimens are destitute of the groove on the 
posterior fangs. 

The foiegoing cases may serve to explain the peculiarity 
of the very large number of instances in which persons have 
been said to have been bitten by the common forest pit- viper 
or labarria and have recovered, and the extreme simplicity of 
the remedies used, such, for instance, as sugar and salt, 
paraffin oil, onion poultice, exteimal application of ammonia, 
and other such substances, some of which may certainly be 
cflScacious in allaying pain and lessening inflammation, but 
would have no real effect in dealing with a case of a lethal 
dose of snake- poison, especially after the more or less long 
intervals which usually elapse before such applications can be 
made. In certain cases, no doubt, the snakes may have been 
labarrias whose glands may not have been fully charged and 
whose bite would therefore not inject suflacieut poison to kill; 
but in the great majority of cases* it may be taken for granted 
the snakes were really not deadly, though perhaps capable of 
producing a certain amount of inflammation and more or less 
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severe pain by means of the enlarged posterior maxillary 
teeth, whether grooved or not. 

To those who have an exact knowledge of snake-structurc 
the matter is simple enough, but to the ordinary mind every 
dark snake is likely to be a labarria; and wlicthcr the nature 
of the fangs be riglitly determined or not, the dcadliness of 
the serpent would be regarded as evident even before inflam- 
mation and severe pain began. 

In the case of the other common pit-viper, the rattlesnake, 
there is no such doubtfulness of identification, the rattle 
aSbrding a certain means ; and it is noteworthy that while 
one seldom or never hears here of a case of recovery from the 
bite of a rattlesnake unless some sucli certain method of 
treatment as amputation of the part has been resorted to, the 
reputed cases of recovery from the bite of the labarria arc 
as common as the remedies employed are inefficacious for the 
purpose. 

The species of rattlesnake {Orotalus terrificus) which is 
found in the Colony is commonly distributed over tropical and 
subtropical America, ranging from Texas and New Mexico 
to Northern Argentine, Specimens vary somewhat in tint 
and markings, at times being very dull-coloured and at others 
quite bright and striking. The brown ground-colour is 
usually mai'ked on the neck by two black lines which pass 
into a series of dark rhombs with lighter centres along tlio 
back, the whole being outlined by a series of yellow or ])aler 
scales ; and the scales are tuberculate and give a very rough 
aspect to the skin. Owing to the peculiar markings the skins 
are in great request for pouches, purses, belts, and other such 
objects — neckties even being at times prepared from them. 

A peculiar feature in these and the other American vipers 
is the pit situated on each side of the face below and between 
the nostril and the eye, and which has secured for them the 
distinctive title of pit-vipers,” though its function is by no 
means evident 

The moat characteristic feature of the species is, of course, 
the rattle, which, as is well known, is made up of a number 
of separable three-lobed pieces, closely packed together and 
interlocked by the incurving of the first lobe of each piece 
over the second lobe of the preceding, which allows the free 
movement of each, with the resulting shrill sound. Detailed 
reference to the structure and development of the peculiarities 
of this appendage is, however, unnecessary here, since in 
vol. V. new series, 1891, of ^Timeliri’ the matter has been 
already dealt with; but it may be as well to point out that 
the popular idea that a new ring is added each year, and 



Poisonous Snahes of Pntish Guiana, 405 

that therefore the number of rings give the age of the snake, 
is quite a mistaken one. Young rattlers are observed to 
exuviate on an average about every two months, and adults 
at times varying from three to five months under normally 
healtliy conditions. Moreover the rings observed on a rattle 
vary entirely according to the number of pieces which have 
been broken away by damage from contact with sticks, stones, 
and other such objects. The older and more delicate pieces 
invariably get broken otf, and those that remain represent 
only the harder and denser pieces which have been added 
during the most recent exuviations. The number present 
therefore is purely accidental. 

As already mentioned, this is the commonest of the 
venomous snakes in the cleared or savannah lands. They 
will be found occasionally in cultivated fields, under or in the 
houses of the settlements, or along the paths, and are more 
frequently met with in open sandy and rocky ridges and 
wastes than in the actual swamps. Open lands with low 
scattered bushes are much more preferred than high forest, 
where they are seldom if ever met with. 

The species is much less secluded in its habits than the 
generality of serpents, and will be more frequently observed 
in exposed places in the daytime than other forms, though 
the greater part of its activity is exercised at night, as is 
customary in the group. As a fact, much of the security of 
man as against snake-bite is due to the nocturnal habits of 
these creatures, owing to which they are not frequently 
brought ill contact with man in the retired places which they 
seek out from daylight. 

Little is known of the breeding-habits of these creatures. 
From actual cases which have been under observation, it 
seems likely that the number of young produced at one time 
is about from twenty to thirty — twenty-three, twenty-four, 
and twenty- two being the numbers in three cases. 

The rattlesnake reaches a length of from 5 to 6 feet, and 
the adult females are peculiarly stout. 

In many of ils characters the bushmaster or Coonoocooslii 
{Lachesis'^ mutus) closely resembles the rattlesnake. The 
ground- tint, however, is reddish or maize-coloured, while the 
rhombs, which are elongated and irregular, are of a deep 
chocolate or purplish black. The tail is terminated by a 
conical spine replacing the rattle, and its under surface is 
covered with small scales instead of the ordinary posterior 
shields. The gape is marked by a black streak, and the 
shield above the eye (supraocular) is small and narrow com- 
pared with the width of the head. 
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This snake is certainly the giant among vipers, a specimen 
14 feet in length having been taken in the Colony by Mr. John 
Junor. Specimens of from 8 to T2 feet pe by no moans 
uncommon, especially ni the higher districts of the north- 
west where tliey seem to be much more common than else- 
where. It is certainly the sjiecios that is most feared locally, 
being credited with the habit of attacking people whenever 
met with. Tliis, however, is not the case, for in the writer’s 
experience they have always remained as though asleep, and 
even on disturbance merely raised the head, darting out the 
tongue, as all these ]iit-vipers do, unless the disturbance bo of 
a more or less violent kind. From the size to which it attains 
the bushraastcr is, however, justly entitled to the dreadful 
reputation which it bears. 

Under “ Occasional Notes ” in a former nn mber of ‘ Timchri ’ 
an incident is narrated on the authority of Mr. Rarnard, the 
well-known American mining expert in the Colony, of one 
of these snakes being observed to give out from its mouth, 
after being severely wounded, a number of small young 
specimens. Mr. Barnard asseverates that there was not, nor 
could there have been, any possible mistake of the anus for 
the mouth, the snake being directly observed i\i the water 
when it was struck. Since then another incident of the same 
kind has been observed by him, also in the Upjrer Mazaruni 
districts, and, there being no mistake, these incidents would 
seem to show that young vipers do at times take refuge in the 
mouth of their parent, however unlikely it may appear. 

The labarria {Lachesisatrox) includes not only thecommonly 
known form which passes under this name in the Colony, but 
also the fer-de-lance aud the jararaca, whicli are evidently 
hut varieties of one and the same widely distributed species. 

Like the bushmastcr, they possess a terminal horny spine 
and a black streak from the eye to the angle of the moutli j 
hut the underside of the tail bears no small scales replacing 
the subeaudal shields, and the supraocular shield is largo. The 
head, too, is much more sharply pointed, with distinct raisocl 
edges, the part anterior to the eye forming almost a neat 
triangle, and the scales are imbricated, being more elongate 
than tuberculate. 

The colour of this species is very variable, ranging through 
giey, brown, reddish, and yellow, or a mixture of them. The 
rhombs are 8ometimes_ represented, but always faintly so — 
triangular spaces, outlined by paler or darker streaks, and 
witli the apices above, being the most common — or the body 
may be simply spotted or slashed with lighter or darker tints. 
The underside may be uniform, or spotted, or blotched and 



Poisonous Snakes of British Q-uiana. 407 

speckled. In very young specimens the end of the tail is 
yellowish white from birth and the general marking is much 
deeper and richer than in the adults. 

Full-grown specimens reach a length of about 5 feet, the 
females being much stouter in proportion than the males. 
The number of young at a biith, from observed cases, appears 
to range from twenty to thirty, as in the rattlesnake; but the 
young labarrias are much smaller in proportion, coiTesponding 
to the markedly thinner build of the body in the t \70 species. 

As already mentioned, this is the commonly distributed 
torcst- or bush-viper. Many harmless colubrine snakes and 
some of the boas, 'i\hich possess some resemblance to it in 
markings, are frequently mistaken for it — mistakes that are 
veiy likely to be confirmed in the mind of the observer by 
the fact of the more or less severe pain and swelling which 
temporarily follow the bite of many of the colubrines with 
elongated and enlarged posterior teeth. One of these latter 
{Helicops angulatus) goes by the common name of water- 
labarria, and on this account bears an unjustly bad repu- 
tation. 

The three vipers above described are strictly terrestrial 
forms, but the green labarria {Laohesis bilineatus) is an 
arboreal species with prehensile tail. The body is uniformly 
green or- spotted and speckled with black, and is marked on 
the outer scales with a yellow lateral line or series of spots. 
The end of the tail is red. 

This species, which reaches a length of from 3 to 4 feet, 
does not appear to be common, or it well may be that it is not 
frequently observed owing to its green colour; and there are 
consequently but few cases of its being taken. Several 
green and harmless colubrines, and even the green boa, are 
generally mistaken for it, and they all appear to be designated 

parrot ”-snakes on account of their colour. The finely- 
scaled head with raised anterior edges, the loreal pit, the 
viperine fangs, and the other crotaline characters, however, 
will easily serve to distinguish it. 

Tho remaining venomous species all belong to the genus 
Elaps^ which is the American representative of that section of 
the Colubiina to which the cobra and the greater number of 
the Eastern venomous serpents belong. In them the anterior 
maxillary teeth are perforated fangs which are permanently 
erect, the jaw not hinging on the skull as in the viperine 
snakes. 

As already stated, only one of these species, the largest 
{Maps surinamejisis)^ is really to be dreaded; in the Colony 
it goes by the common name Himeralli,” and attains a 
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length of 6 feet. They are found along tlie waterside on the 
great rivers and along the sheltered creeks, and are thus not 
easily secured. 

The species will readily be recognized by its red colour 
and by the black and yellow rings, the black being arranged 
in threes, with tlio central one very broad in coin))arIson with 
the other two, each set of three separated from the others by 
a broad band of red, and each one ring of tho set from the 
next by a band of yellow. The red scales of the head also 
are black-edged and give a very peculiar appearance to the 
species. 

Two other common species {Elaps coralUnus and Elaps 
lemniscatus) will readily be recognized by the arrangement of 
the black and red bands. In the latter the black rings arc in 
sets of three separated from each other by narrow yellow or 
whitish spaces, and each set of three from the next set by red 
bands, which are usually wider than the others. 

In Elaps coralUnus the black and red bands are more or 
less regularly arranged, the black being edged with yellow, 
and the red spotted with black. These species reach a length 
of 3 to 4 feet, E. lemniscatus being at times longer and com- 
paratively thick. 

They are both found in moist grassy places, more espe- 
cially by the trenches and creeks and in swampy lands. 
They pass usually under the common name of coral ’^-snakes, 
and are frequently confounded with red and black banded 
haimless species, such, for instance, as Erythrolamprus 
cesculapyii. In all the venomous species the eyes arc very 
small and can hardly be distinguished, while in the others 
they are large and prominent ; and this serves as a rough and 
ready means for the identification of the two groups, 

I’liough capable of inflicting severe injury, if not death, on 
man, no case has ever come under the writer’s notice in which 
such results have been experienced. Frequently these snakes 
will be seen being carried about by children and others who 
l)a\e not the faintest suspicion of the risk they run ; and even 
^lien irritated it is generally a difficult matter to get them to 
open their mouths. 

A fourth and rare small species (Elaps psyches) will at 
limes be met wdtli. It may well be called the pigmy coral- 
snake, since it seems never to exceed a length of about 
teet It will readily be recognized by the alternate black 
and reddish-brown rings, which are separated by narrow 
yellowish rings. The head, too, is black, and is marked on 
each side by a small yellow spot. From the rareness of its 
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Occurrence this form may practically be disregarded in the 
enumeiation of tlie venomous species. 

It should be noted in connexion with these banded or coral- 
snakes that a very great deal of variation characterizes the 
greater number of species, and though they have been grouped 
under many different names, it can hardly be doubted that 
many of them will have eventually to be placed together. 
The four here mentioned are definitely well-marked forms. 


LVII . — Diagnoses of new Species of Land-Shells from the 
Islands of FloreSy Sumhiwa^ and Samba. By Edg-AR 
A. Smith. 


Ariophanta sumh twnna. 

Testa depresse globosa, anguste umbilicata, dilute olivacco-fascebcens, 
zona iiidistincta pallida prop© medium ciiicta, linea rufa ad peii- 
phoiiam ornata; spira breviter conoidca, ad apicem obtusa ; 
anfractus sex, superiorcs panim convexiusculi, liueis inorementi 
obliquis ourvatis aliisquo spiialibus minute grano-decussati, 
tiltimus losvior, inflatu':., subtus nitens, hand desceudens ; aper- 
tura obliqua, lato liinata, iutus albido-caerulescons, linoa mfa 
dimidiain ; peristoma teiiue, marginc columellari albo, leviter 
incrassato, ad insertionem expanso, reflexo, umbilicum semi- 
obtegente. 

Diam. maj. 43 millim., min. 34 ; alt. 27. 

[lab. Suinbaua, 4000 

Both the upper and lower suitace of the body- whorl 
exliibit faint spiral strise, which do not, however, produce 
fine granulation as on the upper wdiorls. Closely allied to 
Nanina arguto^ Pfr., from Java, but more finely sculptured 
and more rounded at the periphery and banded. 

Ehysota peramoena. 

Testa depressa, infiata, anguste umbilicata, tenuis, pallid© fusco- 
olivacca, apicem versus purpureo-rufescens, circa medium anfr, 
ultimi liueti rufa cincta ; spira convexa, brevis, obtusa ; anfractus 
5], linoih inereinenti obliquis arcuatis, striisque spiralibus oon- 
fertis subgranose cancellati, suporiores vix convexiusculi, sub- 
lonto accrcscentes, ultimus magnus, inflatus, couvexus, baud 
descendens, circa umbilicum baud granulatus ; apertura obliqua, 
latissimo lunata, intus sordid© cserulescens, in medio uni-zonata; 
peristoma tenue, margin© columellari prop© insertionem reflexo 
et dilatato, dilute corneo. 

Diam. maj. 41 millim., min. 33 ; alt. 26. 

Hai, South Flores, at 3600 feet. 
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Only a single specimen obtained. Beneath the peripheral 
red line the colour for a short space is darker thaii the rest 
of the wliorlj and just above it is a narrow and somewhat 
pale zone. The fine granular sculpture extends over the 
entire surface, with the exception of a small space around 
tlic umbilicus. 


Xesta carinocincta. 

Testa (Iciu'essa, orbicularis, carinata, impc‘rforat a, tenuis, cornea, 
pellucida, polita 5 spira depressa, ad apicem obtiiRissima ; anfr, *1, 
celeriter crcsccntcs, couvoxiiisculi, supra suturaiu concave im- 
press!, superioreb ires spiralitcr minute pimctoto-siTiuti, striis 
in anfr. ultimo seiisim evaucsccntibus, uliimus nd pcriplioriam 
fortiter carinatus, supra et infra carinam concavus et rugis 
obliquis paucis hio illic instruetiis, antice hand desocjidcus; aper- 
tura late oblique lunata, intus callo teuiii nitente cycrulescente 
induta ; perist. tenuissimum, margino colnmcllari ad inser- 
tionem leviter incrassato, rofiexo, albo. 

Diam. maj, 25 millim., min, 20 ; alt. 14. 

Uah, S. b’lores, at 3000 feet. 

Distinguished by the flattish spire, carinate body- whorl, 
thin texture, tlie fine punctate striation upon the spire, &c., 
and allied to X. Bocki (Smith), originally described as a 
species of Helicarioiu 

Hemiplecta adolescens. 

TeW imperforata, trochiformis, carinata, supra medium flavcscens, 
infra pallida, ad carinam linca fusco-nigra cincta, ad apicem 
obfusa, nigrescens; anfractus 5^, superiorcs Ires convoxi, se- 
quentes minus convesi, oblique striatx, nltimus ad peripheriam 
acute carinatus, hand descendens ; sutura oarina marginal a ; 
apertura angtilato-lunaia ; tenue, simplex, margino 

columellari ad insertionem reflexo. 

Diam. maj. millira., min, 3 1 ; alt. 10. 

Hah. Dongo Mountain, Sumbawa. 

The generic position of this species is rather uncertain. 
All the four specimens have a somewhat immature aspect. 

GMoritis {Tnchochloritis) conjecta. 

Testa depressa, suborbicxilaris, lato umbilicata, cornea, subpellucida, 
incrementi Uneis tennibus striata, undique conspiouc punctata; 
spira depressa, ad apicem obtu&a ; anfractub 5, convexi, sutura 
subprofunda sejuneti, nltimus antice valde descendons, pone aper- 
tnxam oonstrictus, circa umbilicum obtuse angulatus ; apertura 
lunata, obliqua ; peristoma albidum, vel pallide rufescens, tenue, 
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angusto cxpansum et reflexum, margine colamollari ad insor- 
tioiiem dilatato ; umbilicus plus minus infundibuliformis. 

Diam. maj. 16 millim., min. 13 ; alfc. 9. 

Ilab. Sumba. 

This species might be regarded as a variety of G. trans- 
vej^salis^ Mousson. It differs in being much more distantly 
punctate, in tlie smaller aperture, in the contraction of the 
last wliorl behind the peristome, and the somewhat greater 
angularity of the edge of the umbilicus. 

Planispira alhodentata, 

Tesla depressa, subglobosa, angusto umbilicataj fusca, lineis incre- 
menti obliquis arcuatis et granulis romotis in seriebns quincun- 
cialibus dispositis inalructa ; spira brevis, convexa, obtusa ; anfr. 

convoxiusculi, ultimus antice breviter descendena, pone labrum 
paiilo oonstrictus; apertura valde obliqua, intus pallide roseo- 
purpurea ; perihi. cxpansum, et levitor reficxum, jmrpureo- 
lilacoum,iii medio marginis dextri albo subtuberculatum, margine 
columellari pallido, dento albo ini us instructo, late reflexo. 

Piam. maj, 24 millim., rain. 19 ; alt. 10. 

llah. South Flores, at 3G00 feet. 

The distant granules upon the surface, especially upon the 
body-whorl, the distinct columcllar tooth, and the slight 
nodule upon the outer lip are the principal features of this 
species. 


LVIII. — Descriptions of some new Species of Scorpions, 

By R. I. POCOCK. 

Genus Opisthophthalmus, 0. Koch. 

Opistliophihahuis ecrisiatus^ sp. n. 

^ . — Closely allied both to 0* Wahlbergi and 0* opmatusj 
with the vesicle granular and the ocular tubercle in the middle 
of the carapace. 

Tarsi of third and fourth legs with a single row of 3 inferior 
spines in addition to those on the lobes; protarsus of first and 
second leg armed externally with 4 strong spines. Trian- 
gular area on carapace visible ; iuterocular area granular in 
its anterior half, the smooth portion reduced to a patch on each 
side midway between the median eyes and the anterior border. 
Last abdominal sternite and lower side of first caudal segment 
with four strong smooth keels. 
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Tail short, barely three times the length of carapace ; the 
third segment about as wide as long. 

Hand not keeled, broad, completely covered above with 
fine close- set granules. 

Mandibles with three stridulating-bristles on tlie inner 
surface of its basal segment. 

Fectines with 25 teeth running right up to the base of the 
edge of the shaft. 

Measurements in millimetres , — Total length 75; length of 
carapace 11, of tail 33. 

Loo. Transvaal. Specimen procured from Mr. 0. E. 
Janson. 

Most nearly allied to 0. opinatus as diagnosed by Kraepclin, 
but apparently differing in the granulation of the Spiegel ’’ 
of the carapace, the carination of the last abdominal sternite 
and of the first caudal segment below, structure of hand, 
spine-armature of posterior tarsi, &c. 

Genus Opisthacanthus, Pet. 

Opisthacanihus fulvipes^ sp. n. 

Colour a tolerably uniform reddish brown, redder on the 
chelae, the crests of which, as well as the fingers, arc nearly 
black; legs and vesicle clear yellowish red. 

Di:fers from the species common in the province of Natal, 
which I believe to be identical with O. validus of Thorcll, in 
having the brachium and hands flatter and much less coarsely 
sculptured, the reticulation being finer and more evidently 
punctured ; the superior prominence on the anterior surface of 
the brachium is also noticeably larger; the vesicle of the tail 
is distinctly higher and the granulation much coarser, its 
height being just about equal to the length of the carinate 
portion of the lower surface of the first segment and ex- 
ceeding the width of the latter (in validus it is much loss). 
The pectines are much longer as compared with their basal 
width than in validus. I’hc tarsus of the fourth leg is armed 
below with 4 spines behind, 3 in front, one of the spines 
being upon the inferior distal angle (in the Natal form, 
validus j the lower side of the fourth tarsus is armed with 3 
spines behind and 2 in front, with a bristle on the inferior 
distal angle). 

In the spine-armature of its feet and the colour of its legs 
this species resembles tlie large Transvaal species which I 
described as Icevipes, but which Kraepelin, wrongly I think, 
identified with Pet.^. 0, fulvipes may be recognized, 

* I suspect my I^yasa species rugie&ps is in reality the same as 



nm^ Species of Scorpions, 413 

liowever, by having the external surface of the femora of the 
anal legs granular, only six or seven pectinal teeth, and the 
high vesicle. 

Measurements in millimetres, — Total length 71; length of 
carapace 11, of tail 33 ; height of the vesicle 3*3; width of 
first caudal segment 2*5 ; length of hand-back 9, of movable 
digit 10 ; width of hand 7*8. 

hoc, Basutoland (/?. (7. Wrougliton). 

Under 0, validus I formerly (Ann. & Mag. Nat. Hist. (6) 
xii. p. 318) included more than one species. 0, asiaticus, 
Keys., for example, which occurs at Port Elizabeth, is distinct 
from the Natal species which I now think is validus^ 
Thorcll ; 0, capensis^ Thor., is also probably distinct, though 
unknown to me. 


Genus Oheloctonus, Poc. 

Gheloctonus antliracinuSy sp. n. 

Allied to G. crassimanusy Poc., but black all over, except 
the vesicle, which is ferruginous. The upperside of the 
brachium and hand much more coarsely sculptured, orna- 
mented with thick smooth ridges and scarcely visibly punc- 
tured. In crassimanus the integument of the hand and 
brachium is densely punctured, the sculpturing forms a much 
closer and finer reticulation of ridges, and the inner portion 
of the upper surface of the hand is distinctly granular*. 

Measurements in millimetres, — Total length 54 ; length of 
carapace 7*2, of tail 26, of hand-back 5 5, of movable 
digit 7*2 ; width of hand 7. 

Loc, Griqualand West Darling), 

Genus Hemiscorpius, Pet.* 

Hemiscorpius arabiouSy sp. n. 

Ilemiscorpiiis lepturus^ Pot., Pocock, Journ. Linn. Soc., ZooL xxv. 

(1896) p. 316 (not Uptimis, Pet.), 

Golour, Dull olive-yellow on the trunk ; vesicle clear 
yellow ; legs testaceous ; chelae reddish yellow ; digits black, 
with pale tips. 

Garapace longer than the first and second and than tiie 

^ Mon. Ak. Berlin, April 1861, p. 426. Peters subsequently cited 
this genus as Remiscorpion (op., cit p. 611, May 1861J. He described it 
originally, liowever, as Utmisoorpius, although in the editorial intro- 
duction to his paper, for which the editor and not Peters must he held 
responsible, it appears as Remiscurpwn, It is curious that Kraepelin, in 
his ^Kevision,’ does not cite the original reference to the genus nor 
Peters's admirable figure of the species. 
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fifth caudal segment, punctured, weakly granular in the 
hollows of the upper suiface and at the sides; terga also 
punctured. 

TaiJ about four limes as long as the carapace ; second 
segment a little longer than wide, fifth a little more tlian 
twice as long as wide ; superior and supcro-Uitoral keels 
strong and granular, tlio ilnee inferior keels strong and 
granular on the third, fourth, and fifth, weakly granular on 
the first and second segments ; the median keel obsolete on tli<^ 
anteiior half of the first segment ; vesicle wider than the fifth 
segment, smooth, punctured ; aculeus long and normally 
spiniform in its distal half. 

Chelca punctured ; humerus with normal granular keels 
above and in front ; the upper and lower anterior crests on 
brachium granular ; hand flat above, with weak median 
keel, strong but smooth external finger-kcol ; external keel 
of hand-back strong and granular ; movable finger longer 
than carapace. 

Genital operculum cordate, silicate in front. 

Pectinal teeth 10. 

(J. — Not very different from female, but rougher, with 
close punctuation on the tergites and carapace ; tail longer, 
the caiapace a little shorter than its first and second segments; 
hand a little wider, its width about equal to the length of the 
hand-back j inner edge of the hand granular. 

Genital operculum transversely oval, divided. 

Pectinal teeth 13. 

ileasnrements in millimetres, — $. Total length 35; cara- 
pace 4*8, tail 18, movable digit 5. 

Total length 32 ; cara])ace 4*5, tail 19. 

Log, Aden {E, 11. and OoL Yerhnry), 

1 foimerly icgaided the specimens heie described as imma- 
ture exan.ples of IL lepiums known fiom Bagdad, No 
doubt, however, they arc adult. The species may be recog- 
nized at once from lepturus by having the aculeus normally 
spiniform, and not short and subconical as described by 
Kiaepelin (JB. Harnb. xi. p. Ill, 1894). The male of 
lepturus^ moreover, has the vesicle peculiarly modified and 
elongate. 

Genus Urodaous, Pet. 

Urodacus maertints, sp. n. 

<J * — Gohur. Caiapace deep ferruginous, tergites darker ; 
leg^ cbolas, and tail paler yellowish red; fingers dark. 

Cwrupace as long as the first and one quarter of the second 
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caiula] fegrcent, as lorg as the fouith ; median excision deep; 
fionlal lobes quadrate; interocular area smooth and polished; 
sides granular, 

Terga closely granular ; sterna smooth. 

Tail very long, a little more than six times as long as the 
carapace ; first segment almost or quite twice as long as wide^ 
fifth nearly five times as long as wide ; the superior keels of 
the first, second, and third segments gradually elevated 
bcdiind and ending in a small spiniform tooth. 

Vesicle large, its width equal to that of the third segment, 
its height equal to its width. 

Chelae : humerus granular above ; brachium smooth above 
and behind, a few large scattered punctures behind ; a row of 
8~9 poies below ; hand noimally but not so strongly keeled 
as in Z7. armaius^ Poe., and U. novce-hoUandice^ ^ quite smooth 
above externally and below ; veiy eakly granular internally ; 
about 12 pores along the underside of the keel. 

Legs vith femora weakly granular, patella smooth; pro- 
tarsi of first and second with 5 external spines. 

Pectinal teeth 17-18. 

Measurements in millimetres . — Total length 94; length of 
carapace 10^ of tail 62, of its fifth segment 15. 

Loc. Muldiva in Noilh Queensland, ^ [Dr. Broom). 

Diflfers from all the known species of tlie genus in tlie 
great length of the tail in the male. The nearest to it in this 
respect is Z7. Iwplurus f, Poc., from the East Murchison Gold 
Field, West Australia, in wdiich the tail is about five times 
as long as the caiapace. The two species also resemble each 
other in the large size of the vesicle ; but in other characters 
ihey are very distinct. According to the table of the species 
of the genus that I published in the paper cited below, the 
bpccics ranges itself under heading F alongside of U. novee^^ 
hollmdiw^ but, apart from the great length of the tail, may 
be recognized by the posteriorly spiniform dorsal crests of this 
organ, the large vesicle, &c. 

This species is further of great interest inasmuch as it is 
the first representative of the genus Urodacus that has been 

* I learn fiom Prof. Eh-aepelin {in lift) tliat the specimens from Perth 
in the Biztish Museum which I formerly identified as U. novcc-lmllandke^ 
Pet., and \vhich weie, I believe, so named by Peters himself, are not 
speciiicully identical with the specimens in the Berlin Museum described 
under that name by this author. Prohahly nHomntuSy Thor., is theii 
correct title, but, pending the publication of Prof. Kiaepelin’b latest con- 
clusions on this point, I retain for them the termi ha\e hitherto asteigned 
to them. 

t Ann, & Mag. Nat. Ilist. (7) ii. p. 64 (^1898). This paper contains 
diagnoses of all the species of the genu.s known to me at that time. 



416 


Mr. R. I. Pocock on some 


obtained in Queensland. Dr. Broom, who collected this 
scorpion himself, also procured a specimen of what is perhaps 
tlie female of the same species at Hill Grove, New South, 
Wales. 


Genus Ch-^rilus, Simon. 

Chcerilus agilis^ sp. n. 

5 . — Colour dark reddish brown, not distinctly variegated ; 
vesicle, legs, and lower surface paler ; hands ferruginous, with 
black keels and black digits. 

Carapace with its anterior interocular area almost smooth, 
weakly granular in front ; the rest granular, longer than the 
first and second and as long as the fifth caudal segment. 

Terga closely granular, with a pair of posterior tubercles ; 
the fourth with a pair of granular crests on each side. 

Sterna smooth ; third with a polished median posterior 
triangular area ; fifth with a short series of granules on each 
side. 

Tail about four times as long as carapace, slender ; first 
segment a little wider than long, second a little longer than 
wnde, fourth nearly twice as long as wdde, fifth more than three 
times as long as wide ; inferior keels of the first segment obso- 
lete of the second represented by a few granules ; a little 
moie granular on the third j the rest of the keels strong and 
coarsely granular; the median lateral represented by a few pos- 
terior granules on the second, third, and fourth, extending over 
two thirds of the lateral surface of the fifth segment ; upper 
edges of the fifth rounded, granular, but not carinate, inferior 
crest of the segment posteriorly bifid ; vesicle smooth, sparsely 
punctured, a long oval in shape, not flattened below, as 
wide as the second caudal segment ; intercarinal spaces of tail 
smooth, except the superior, wliich are weakly granular. 

Chelae long and slender ; humerus weakly granular above 
and below; the crests granular; the upper and lower crests 
bounding the anterior surface converging and fusing into 
a single crest in the distal half of the anterior surface: 
brachium longer than carapace, smootli, its posterior crests 
smooth ; siipeiior and inferior anterior crests granular, tlm 
latter uniting distally with a strong granular crest on the lower 
half of the anterior surface : hand long and narrow, the hand- 
back almost twice as long as the width of the hand and 
slightly longer than the carapace ; in addition to the tw^o keels 
which border the hand- back there are four strong keels, and 
two weak keels, one on the outer surface of the hand and 
the other on the inner surface ; the hand-back keels granular 
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proxiraalljj the keel along the inner edge of the upper sur- 
face coarsely granular throughout, the rest of the keels 
mostly smooth, though more or less granular proxiiniUy; 
intercarinal spaces also almost smooth ; fingers long and 
slender, the movable considerably exceeding the hand-back 
and more than twice the width of the hand, furnished with 
8 rows of teeth, and on the inner side of these some scattered 
larger teeth. 

Legs almost smooth externally ; femora weakly granular, 
very long, patella of fourth as long as carapace. 

^ Pectinal teeth 4. 

Measurements in millimetres. — Total length 56 ; length of 
carapace 7‘5, tail 30, hand-back 8, movable digit 9*2; 
width of hand 4*2. 

Loc. The Caves, Selangor in Malacca (^. N, Ridley), 

Easily recognizable by its long and slender chelae and legs. 
It is the only species of the genus known to me in which the 
patella of the fourth leg is as long as the carapace. 

Choerilus loevimanus^ sp. n. 

Colour a tolerably uniform reddish black, not noticeably 
variegated; hands paler than trunk; variegation of legs 
indistinct, but more obvious than on the trunk. 

Trunk moderately coarsely granular, interocular area 
coarsely granular in front, more finely so behind ; tubercle 
more spherical than is usually the case, its anterior portion 
not prolonged; terga with lateral granular crests; lateral 
crests scarcely traceable on the fifth. 

Sterna entirely smooth. 

Tail nearly four times as long as the carapace, which 
slightly exceeds the length of its first and second segments ; 
upper surface of segments almost smooth ; the superior and 
supero-lateral crests weakly granular : lower surface of first 
segment finely shagreen ed, not crested ; of second also finely 
shagreened, with scarcely traceable keels ; of third with keels 
still quite feeble, but weakly granular; of fourth with 
granular keels ; lateral surface of segments finely granular, 
the inferior lateral crests distinct and weakly granular on all 
the segments except the first : vesicle smooth, not globular, 
elongate, its width a little excelling its height and equalling 
width of fourth segment. 

Chelce : humerus granular above and in front, its superior 
and anterior keels also granular, smooth elsewhere; brachium 
almost entirely smooth, its upper crest with only a few 
granules, also a few on the lower edge of the anterior surface ; 

Ann* di Mag. N. Hist. Ser. 7. YoL iii. 30 
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hand of medium width, its width less than length of hand- 
back and of movable digit, famished with only Jioe crests, 
the middle of the three crests which normally run from the 
immovable digit, as w’ell as the median crest on the outer 
half of the upper surface of the hand, obsolete ; the two 
internal (anterior) crests of the upper surface very weakly 
granular, the external crest of the upper surface quite smooth; 
the inner surface of the hand with a few granules near the 
base of the fingers ; for the rest the spaces between the kools 
are quite smooth ; movable digit longer than the hand-back 
and just about equal to the length of the carapace, with about 
eight rows of teeth. 

Pectinal teeth 4. 

Measurements in millimetres. — Total length 41 ; length of 
carapace 6, of tail 22 ; width of hand 4’2 ; length of hand- 
back 5, of movable digit 6. 

Log. Pulo Gaya, British North Borneo [S. 8. Flower). 

Most nearly related apparently to G. celehensis^ Pocock 
(Max Weber’s Zool, Ergebnisse etc. ii. p. 93, 1893), from 
Celebes; but certainly differing in the following particulars • 
In cekhensis the ocular tubercle is prolonged anteriorly ; the 
npperside of the tail between the crests is granular; the 
normal keels on the hand are more strongly pronounced and 
more granular; the base of the immovable digit and the 
adjacent area of the hand is strongly granular. 

CTicenlus rectimanuSj sp. n. 

S , — In size and colour much resembling G. celehensis^ but 
easily recognizable by the form of the hand. In cehhensis 
the hand is shorter, the inner edge is distinctly granular and 
convexly rounded, and the median keel on the upper surface 
is obsolete, while the remaining two keels are strong, the 
area between them being nearly flat ; the movable digit is 
about as long as the hand-back. In reotimanus^ on the 
cent! ary, the hand is longer, its inner edge is very weakly 
gianular, straight, and parallel with the outer edge; the 
median crest on the upper suiface is as strong as the others, 
although all are weak; the movable digit is shorter than 
the length of the hand-back, which far exceeds the width 
of the hand. The caudal crests in rectimanus are also stronger 
and more strongly granular than in celelensis. 

J.— With much longer chelae than the female ; width of 
the hand about half the length of the hand-back, length of 
hand-back exceeding that of carapace ; brachium also longer 
than carapace. In the female the brachium is shorter than 
the cai apace. 
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Measurements in millimetres , — ? . Total length 24 ; length 
of carapace 3*2, of tail 1 2 ; length of brachium 3, of hand- 
back 3'5, of movable digit 3 ; width of hand 2*2, 

cj . Total length 20 ; length of carapace 3*2, of tail 11*5 ; 
length of brachium 3*5, of hand-back 3 5, of movable digit 3 ,• 
width of hand 2. 

Loc, Singapore [H. K Ridley). 


Chcerilus variegatiis^ Simon, subsp. nigricolor^ nov. 

At once recognizable fiom the typical variegatus by having 
the dorsal surface, tail, legs, and palpi of a uniform dull 
black, the sterna and coxal areas dull brown and not mottled 
and variegated with yellow. The granulation of the dorsal 
surface and tail is also less close, and the lower surface of 
the first and second and often of the third caudal segments is 
smooth, the keels being obsolete, at least on the first and 
second. In variegatus the second and third segments are 
granular and granularly carinate below. 

Measurements in millimetres . — $ . Total length 45 ; length 
of carapace 5*8, of tail 2T5, of hand-back 4*2, of movable 
digit 5*5 ; width of hand 5. 

d , Total length 43 *, length of carapace 5*6, of tail 24, of 
hand-back 5*5, of movable digit 5'5 ; width of hand 6*5. 

Loo. Protjat in Eastern Java {type) and Kogok in Western 
Java, 

Several specimens of both sexes presented to the British 
Museum by Prof. W. Kulczynski. We have representatives 
of the typical form from Tjibodas, Buitenzorg, and the Gede 
Volcano. 


Genus Paeabuthus, Poc. 

Parahuihus flamdus^ sp. n. 

Allied to P. capensisy Hempr. & Ehrenb. ( = planicauda^ 
Poc.), but differing in having the ocular tubercle larger, and 
the tail thinner and lower, with the four inferior keels on the 
second and third segments much more strongly elevated 
posteriorly, the upper surface of the first mesially and nor- 
mally longitudinally excavated, and the lateral and inferior 
intercarinal spaces of the tail sparsely and weakly granular ; 
in planicauda the sides and lower surface of the tail are 
closely and coarsely granular, and the upper surface of the 
first is not excavated. It also differs from raudus of Simon 
at least in having the inferior keels of the first caudal seg- 
ment granular. 
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Measurements in millimetres,— Hotel length 48 ; length of 
carapace 5, of tail 27 . 

Loc, Tangs, in Bechuanaland. 

A single female sent to the British Museum by Mr. H. A. 
Spencer. 


BIBLIOGRAPHICAL NOTICE. 

The Besources of the Sea ; as shogun in Scientific Kvperiments to test 
the effects of Trawling and of the closure of certain Areas off the 
Scottish Shores, By W. C. MTntosh, M.D., LL.D., E.R.S., 
Professor of Natural History in tho University of Sfc. Andrews, 
Director of the Museum and of the Gaity l^larine Laboratory. 
8vo, London, 1899. Pp. xvi, 248. Frontispiece, 16 plates, and 
8 woodcuts ; with Appendix of 32 Statistical Tables. 

Ik this volume Professor MTntosh has accomplished a laborious but 
certainly invidious task. Critically examining a complicated mass 
of statistics published by the Fishery Board for Scotland in their 
Annual Reports, mainly pertaining to the influence of beam-trawling, 
he descants on the material in a broad light. The subject at issue 
resolves itself into somewhat as follows; — Has the twelve-years 
abolition of trawling in extensive fishing-grounds in Scotland been 
as productive of benefit to the fisheries as was anticipated hen the 
bye-law was enforced, April 1886 ? If not, wherefore continue it ? 
To the first query Prof. MTnfcosh gives a distinct!}^ negative reply. 
To the second, in substance, he strenuously submits that abolition of 
the restriction to trawling may safely be adopted. 

The Fishery Board officially recognizes * that closure of tho Firth 
of Forth, St. Andrews Bay, and Aberdeen Bay have proved failures 
in 80 far as respects increase of fishes in those areas. Notwith- 
standing, there has been no relaxation of their hyo-laws affecting 
the said inshore waters, though this course might be deemed in 
consonance with their own conclusions. Furthermore, they shift 
the basis of their previous argument of the trawlers' destruction of 
brood inshore to action on piesumed but hitherto imperfectly known 
spawning-grounds offshore in the Moray Firth (and Firth of Clyde). 
These more recent investigations comprise several areas beyond the 
three-mile limit, e, g. Smith Bank &c. 

Meantime a considerable section of the fishing community and 
those commercially interested naturally feel aggrievedt, and it 
appears as if trawlers and liners are equally dissatisfied with the 

* See Mth Ann. Rep. of the Fishery Board for Scotland for 1896 
(1896); Conclusions, p. 12. 

t Witness the discussion and resolution re Fishing in the Moray 
Firth,” Proceeffings National Sea-Fisheries Protection Association, Con- 
ference 1898. 
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Board’s decision. Especially is tliis tlie case where foreign craft can 
come and trawl without let or hindrance — nay, dispose of their 
catch in the British ports, while the native population, by law, are 
only allowed to look on despairingly. 

Possibly the members of the Board may have been considerably 
infincnced by papers of their able scientific superintendent 
Dr. T. Wem) ss Fulton. In one ^ the ten years (1886-1895) experi- 
ments are admirably summarized. From his point of view of the 
statistical analysis a diminution, not increase, of the important 
flat-fishes has occurred, which he suggests “may probably be 
traced to the influence of beam -trawling in the open waters where 
the fishes spawn.” As to the round fishes he expresses doubts. 

Thus stands the question — one as interesting and instructive to 
the biologist, as all-important alike to the fisherman, the merchant, 
and the public generally. 

In Prof. M‘Intofah’s Preface the following remark sets us won- 
dering. He says : “ It was hoped that opportunities would have 
been afifordcd for repeating in 1898, on the same dates and, as far 
as possible, under the circumstances, the experiments of 3884; 
but the authorities did not appear to see either the way or the 
importance of such an enterprise.” We may express regret that 
this crucial test was not applied. 

The author’s opening chapter is framed in the wide aspect of 
science. His keynote may be said to be the C} cle ot interdepen- 
dence between the lowly plant and animal life in the sea and its 
fish fauna. Add to this the surcharge of marine food, the enormous 
fecundity of most food-fishes, their pelagic eggs scattered broadcast, 
together with boundless regions unfished, which nevertheless supply 
by replacement voids in the neighbouiing areas where depletion may 
have occurred. These and other reasons conduce to his belief that 
the predicated utter ruin of our sea-fisheries is not yet. 

He contrasts man’s destructive influence among certain groups of 
animals on the land, in the air, and in the water. Hor does he 
mince the fact that the once hordes of Ungulata &c., even families 
of birds, are a fast diminishing quantity by human agency, though 
he points out that some sections of Mammals and Aves hold their 
owm, whilst many Insecta defy extirpation. Concerning freshwater 
fishes, a sure decrease results by over-fishing unless artificial measures 
are resoited to. 

Except among seals, whales, and Sirenia, he holds that oceanic 
life does not present the same chance of speedy extermination. He 
brings forward the plenitude of the Plankton aliment, as regular as 
the tides and as powerless to be arrested. As the Diatoms nourish 
Foraminifera and Radiolarians, so they in turn are the prey^ of 

* “Review of the Trawling Experiments of the * Garland ’ in the Firth 
of Forth and St. Andrews Bay in the years 1886-95,” 14th Ann. Rep. 
Fish. Board Scotland, pp. 128-149, pis. i., ii. Consult also his papers, 
“ The Distribution of Immature Sea-Fish, and their Capture by various 
Modes of Fishing,” 8th Ann. Rep. F. B. S. for 1889, and “On Over- 
Fishing of the Sea and the Culture of Sea-Fish,” 10th Rep. for 1891. - 
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higlier forms. Cilio-flagellates, Porifera, and Hydrozoa &c. literally 
are exhaiistless. Annelids and the groups of the minute Crusta- 
ceans (Copepods &e.) so teem as to be far beyond the interferenoe of 
man. These, bo it observed, are the standard food of tho groat 
body of the inshore commercial fishes. 

Of the slow-growing lobsters and edible crabs, however, signs of 
diminution are not wanting. This applies to sedentary oysters and 
some of the marketable molliisks ; hence bcncfteially they have 
received culture and legMaiive protection, Put others of tho 
ITollnsca, e. g. tho froc-swimmiug Cephalopods and l^toropods, or in 
contrast many sunken Laraellibranchs (say Mactm and Bcrohic^- 
laria)^ continue to fruitfully multiply in spite of wholesale destruc- 
tion, the former classes forming the nutriment of the great roaming 
whales, the latter bivalves supplying the food of the ground-loving 
plaice, dab, and flounder. 

In another chapter the effects of trawling and of lining arc dis- 
cussed with respect to the surrounding Invertebrate fauna, to adult 
and young fisbes, and to the eggs. Likewise tho results of the 
changes in fishing-vessels and their gear and tho conditions of tho 
East Coast fishers and fisheries generally. The substance of this 
chapter has already appeared in the 12th Ann. Kop. P. B. S. for 
1893 under “ Remarks on Trawling * ; but it has been remodelled, 
amended, added to, and, in fact, brought up to date. Indeed, what 
has taken place in the statistical returns given between 1894 and 
1897 inclusive constitutes an important section of it. 

Passing on, Prof. M‘Inlosh devotes Chapters IIL-YI, to a close 
criticism of the investigations on trawling experiments of the Board's 
steamer ‘ Garland ' during 1886-1895, those in St. Andrews Bay, 
the Firth of Forth, the Moray Firth, and the Firth of Clyde being 
taken in sequence. There follows in Chapter YII. his summary and 
conclusions of the entire questions at issue. 

Lastly there is an Appendix of thirty- two tables of statistics, 
which we consider he has done wisely in thus separating from 
the body of the text. In the latter, however, there are a few 
scattered tabular data, rendering some points easier to be grasped 
by the general reader. The work is further illustrated by sixteen 
plates and eight woodcuts. Though some of theso may seem 
rather a side issue, others are graphic expositions of ways and 
means prevalent among the Scotch east coast fishers and fisheries. 
Altogether they materially help to lighten the volume, wherein 
necessarily facts, opinions, and arguments bristle throughout. 

The Scotch fisherfolks are weU known to be an industrious, 
thrifty, hard-working, and upright community ; but, judging from 
the author s types, to an English eye they are no beauties. 

^ We may remark that there is a decided want of a chart or sketch- 
diagrams to represent the relative positions of the forty-three 

* See also the^ author’s pamphlet, ^ A Brief Sketch of the Scottish 
Fisheries, chiefly in their Scientific Aspects, during the decade 1882- 
1892.^ 8vo, Dundee, 1892, 
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obsciTing stations, as it is puzzling to follow tbe recital of the 
data thereon. We had to refer constantly to those contained in the 
5ih, Gth, 9th, and 14th Ann. Rep. P. B. S. 

Subsidiary short headings defining the year’s operations would 
likewise have been advantageous to the reader. It is curious to 
observe that the Professor throughout sticks to the original 
Scottish Frith ” (so pronounced north), whereas “ Firth ” is the 
recognized orthography among geographers, the Admiralty charts, &o. 

Whatever the issue of this fisheries controversy, the writer of the 
volume has given cogent reasons for his views. Something may be 
said on both sides. It has to be noted that the Board has without 
intermission for a dozen years dunned the government for a trust- 
worthy sea-going steamer. To their credit also they have carried 
out quite a variety of valuable scientific researches — to wit, on sea- 
fish, crubtaceans and shell-fish, their food, breeding, hatching, bait, 
North-Sea currents and fishing-grounds, besides physical observa- 
tions, &c., wherein Prof. McIntosh and his pupils have contributed 
a fair quota. On the other hand, their critic has been indebted for 
their hundreds of pages of statistics for much of his data. Their 
patent mistakes have been in jumping hastily at seeming conclusions 
based on the superabundant year 1887 ; in ignoring the well-known 
natural fluctuations of seasons' fishings and weather influences; 
again, in not placing duo weight on night-fishing and irregularity 
of experiments duiing hot and cold months, thus being led astray in 
contrasting the five yearly periods. Hence Prof. MTiitosh quite 
reasonably views the matter in a different light, and the every-day 
experience of fishermen in a commercial sense lends him support. 
Tho Board’s case is undermined by their own admission that the 
areas of closure have not improved and that shore-spawning is not 
tho habit of the bulk of marketable fishes. 

Moreover, in papers already referred to, Dr. Fulton himself says: — 
“ Simple prohibition merely of the landing or sale of the [immature] 
fish may do more harm than good ; regulation to be effective should 
bo exercised at the fishing-grounds or in connexion with the 
fishing ; and when the difficulty of carrying out simple police regu- 
lations is remembered, it is char that this obstacle will he very great 
[Precisely so ! The italics are ours.] ‘‘ In declining fisheries the 
more protection of immature individuals has not been effective ; it 
has been found necessary to supplement restriction by artificial 
cultivation.” All this, and other statements, appears to us amply to 
justify Prof. MTutosh's contentions. 

Hero also comes in the 3- and the 13-mile limit, awkward and 
conflicting in several ways. As Mr. George Alward (of Grimsby) 
observed at the Conference of the Nat. Sea-Fish. Assoc., 1898 : — “ I 
say it will he a sorry day when the people of England attempt to 
extend territoiial limits. There can be only one result, and that 
would be that a line would be drawn down tho centre of the 
North Sea, and the nations on either side would claim their part.*’ 
Our share would not he the best of the bargain. Nor would it abate 
friction one jot, but rather give rise to international jealousies and 
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troubles, worse tbau the present condition of things, and this 
without increasing the fish or alleviating the liner and trawlers’ 
grievances. Surely, then, Prof. M‘Intosh’s “fast cruisers and 
search-lights ” are not altogether a phantom of his imagination. 

The practical outcome of the extraordinary changes in vessels, 
gear, &e. alone means intense competition. If our &ea-fishcrmon 
are hampered neither they nor the nation will benefit. However 
plausible theoretical measures as a panacea may appear to bo, they 
cannot control human nature nor “ the resources of the sea.” Un- 
fortunately a large majority of individuals are unable to follow the 
intricacies of a highly complex problem, hinged on natural causes 
with many unforeseen contingencies ; yet the public demand a cate- 
gorical answer in reply, and judge alone by immediate results : nor 
can their notions be prudently thrust aside. Prom the biologist’s 
point of view it is to be hoped that the Board will rescind their 
bye-law, while they continue to pursue the collateral researches 
incident to the debated question. 

We have no desire whatever to be one-sided in this controversy, 
but the verdict of the scientist is at stake. Whether the Scotch 
Pishery Board’s experiments have been faultlessly carried out or 
otherwise, to the public generally they have not in those trial- 
instances served to prove that the biologist’s views and tests are in- 
fallible. The graceful, indeed ordinary^ mode of procedure would be to 
consent to alter the present vexatious restrictions, while, as already 
hinted, further scientific re’feearches proceed apace. Much stress is 
laid on the extirpation or diminution of larger animals by man’s 
agency; but palaeontology emphasizes the fact that without his 
infiuence throughout ages the natural law has been change or 
disappearance of whole tribes of animals, the biggest going first. 
The law of supply and demand goes on unceasingly in commercial 
matters, and this country supports free trade versus protection. Our 
markets are already flooded with continental products, and are we 
to fetter the energies of our fishers and capitalists ? 

Pishennen are free men in every sense, and, though wedded to 
old methods, are keenly alive, nay forced, to progress through 
the rapid changes marking the last half-century. Ho will he a 
Solomon indeed who can adjudicate and pacify groups of fisliermon. 
Why every fishery-station thinks its methods better than those of 
its neighbours. Ifo two of the English Sea-Pisheries Committees 
legislate and act practically alike, and, as a climax, Scotland, with 
her abolition of trawling within the B-mile limit, has powers not 
vouchsafed England. 

John Stuart Mill truly says ; “ In every department of common 
affairs Practice long precedes Science ; systematic enquiry into tho 
modes of action of the powers of nature is the tardy product of a 
long course of efforts to use those powers for practical ends.” 
Biologists themselves must be agreed and their proofs undeniable 
before they insist on forced measures. Prof. MHntosh’s ‘ Resources 
of the Sea’ therefore comes opportunely, and much of his evidence 
of the balance of nature and the constant recuperation of overfished 
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areas seems, from our own knowledge, to hold good. Whether sea- 
fish hatching will prove successful in the future time will show, hut 
the Dunbar Hatchery has not altogether been prosperous. Let us 
hope the new hatchery at Kigg Bay, Aberdeen, will fiourish, with 
best wishes to its active promoter and superintendent. 


PROCEEDIlsraS OF LEAHKED SOCIETIES. 
GEOLOGICAL SOCIETY. 

February 22nd. 1899.— W. W^hitaker, B.A., F.E.S., 
President, in the Chair. 

The following communication was read : — 

‘Bern arks on the Genera Ectomaria^ Koken, and Hormoioma^ 
Balter ; with Descriptions of the British Species.’ By Miss Jane 
Donald. 

This paper deals w ith some of the genera into which the family 
of the Murchisoniiclce has been divided, and confines itself to the 
established genus a, Balter, and the new genus EctomaHa, 

Eoken, which contain some of the oldest known species of elongated 
ga&teiopoda. Both forms are distinguished from the typical 
by merely possessing a sinus in the outer lip, instead 
of having a deep narrow slit with parallel edges; the lines of 
growth also retreat towards, and advance from, the sinus more 
obliquely. Ihe Author prefers to separate the elongated shells 
from the shoiter Pleurotomariidse, as Koken does, and to let the 
former constitute the family Murchisoniidae. 

The genera are described, with two new species of Ectemaria and 
two new varieties of Ei tomaria pagoda^ Balt. Sis new species of 
Ilormotoma are also described, together with the species H. SaJteri^ 
Tlrich & Scofield, AT. / gracillima, Salt., AT. ci7igulata, His., and 
H. ariiadata, Sow. The species of Ectomaria are all derived from 
the Cambrian and Ordovician rocks of Scotland, and the species of 
Hormoioma from various beds, ranging from the Durness Limestone 
to the Upper Ludlow rocks. An account of the distribution of the 
genera over Europe and America is also given. 

March 8th, 1899. — W. Whitaker, B.A., F.E.S., 

President, in the Chair. 

The following communication was read : — 

‘ An Analysis of the Genus Mwaster^ as determined by rigid 
Zonal Collecting, from the Zone of Eliynchondla Cuvx&ri to that of 
Micraster cor-angiiinum.^ By Dr- A. W. Howe, F.G.S. 

The Author has endeavoured to show, by means of rigid zonal 
collecting on a large scale, from the White Chalk of the Southern and 
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South-eastern coast-sections of England, that the genus Micra^U)* is 
one and the same form gradually evolving from the more simple to 
the more complex. In doing this, he also contends that the genus 
may ha divided into definite groups, each or several of which are 
absolutely diagnostic of the various Chalk zones, as defined by 
Barrois. The conclusions arrived at point to the rognlar and con- 
tinuous deposition of the White Chalk, and strikingly confirm the 
general accuracy of Barrois’s zoning. 

The paper gives a minute comparison and description of the 
genus Jficraster from a general point of view, and from that of a 
group, and deals particularly with the essential details of the test of 
the especial groups characteristic of each zouo. The Author claims 
that, so far as Mioraster is concerned, each zone is marked by a 
definite facies of essential characters of the test, which are purely 
horizonal, and that all species and varieties, however divergent they 
may apparently be, occurring at any given horizon, are stamped with 
the impress of these marked horizonal features. 

The Author proves that, while in an isolated instance, one may 
be unable to decide the horizon in the White Chalk whence a 
specimen of Mwaster was derived, in the ninety-nine other cases 
the diagnostic features described by him point unerringly to the 
exact horizon, and thus afford a valuable aid to stratigraphical 
geology, especially as the essential zonal features of the tost are 
easily made out in the field. 

The Author discusses the four groups into which the species of 
i^dieraster in these zones may be placed, and describes in detail the 
species in these groups. 

The paper is illustrated by photographs, micro-photographs, and 
lantem-slides. 

April 12th, 1899.— W. Whitaker, B.A., E.B.S., 

President, in the Chair. 

The following communications were read : — 

1. ‘Fossils in the University 3Iuseum, Oxford: I, Silurian 
Eehinoidca and Ophiuroidea.’ Bv Prof. W. J. Sollas, M.A., LL.D,, 
D.Se„ F.RS. 

Attention is called to the correlation of structure and function in 
the locomotive organs of Astorids, Ophiurids, and Echiuids. In 
the case of the two latter, movement depends on tension directed 
along the tube-feet. In starfishes this tension is mot by the dis- 
position of the ambulaoral ossicles in the form of an arch : in 
urchins by a continuous tessellation of the surface, which would 
only be weakened by arch-like interruptions. If, however, urchins 
have been evolved from an Astcrid stem, they may have originally 
possessed arch-like ambulacral grooves, and the present plates 
of the ambulacra may have been subsequently acquired. In 
Palmdhmm ferox of the Lower Ludlow, Leintwar^ne, which 
by the structure of the buccal armature is definitely shown to 
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have been an F.chinid, the ambulacra possess just such characters as 
theory anticipates : au inner arch of poriferous ambulacral plates, 
homologous with those of a starfish, is closed externally by a 
series of paired plates, which represent the ambulacral series ot 
au urchin. 

The undoubted Asteroid affinities of the urchin lead to an 
attempt to find liomologies for the elements of ‘Aiistotle’s Lantern ' ; 
the pyramids are regarded as equivalent to the first pair of adamhn- 
lacral plates, the epiphyses to the corresponding pair of ambulacral 
Xdates of the Echinoid series, and the teeth are compared to the 
Asteroid odontophore, which has acquired a persistent root. 

A now genus assigned to the Eehinida i.s characterized by tlie 
excessively numerous minute plates w^hich form the interambulacra. 
Kefereiice is made to EcJiinocfistis pomum, Wyv. Thomson ; and to 
a S])ecios of Pyotocidaris, Whidbornc, from Lower Ludlow beds, 
which seems to be identical with the type-species found in Devonian 
rocks. 

The results arc given of a ro-examiiiation of the unique specimen 
on which Dr. H. "Woodward founded the genus Eudadia, The Author 
agrees witli Dr. Woodward in regarding the exposed surface of this 
fossil as ventral ; it hears the buccal armature and madreporite, 
and gives origin to the arms. On slicing two of the arms, no 
plates were exposed which it was possible to certainly identify 
with vertebral ossicles. Some hollow casts, from the Lower Ludlow 
of Leintwardine, which have hitherto heenregauled as too problem- 
atical for determination, are shown to I'epresent an organism cdosely 
allied to Eudadia^ and are provision all}^ referred to that genus. 
The number of arms in this new species is less than iu the original 
( E» JoliiiBoHi ), and they are more nearly equal in size. A new genus, 
closely allied to Eudfalia, is founded on a small, well-preserved 
specimen from the Wenlock Limestone of Croft Farm. In this 
the pairs of arms of each paired series are only two in number, 
while in the now species of Eudadia at least four, and in E, Johsi- 
soni as many as seven are present. Eudadia and the new genus 
are regarded as aberrant Ophiurids, and are placed in a new order 
as a group of the same value as the Euryahe. They are defined 
as Ophiurida possessing paired series of arms, covered externally 
by imbricating [dates, but devoid of ambulacral ossicles. The buccal 
armature is abnormal, 

2. ^ Xote on the Occurrence of Si>onge-spiculcs in the Carboni- 
ferous Limestone of Derbyshire.' By Prof. W, J. hollas, M.A., 
LL.D., D.Sc., 

Bemaiiis of sponge-spicules are fairly abundant in a rock- slice 
taken from a specimen obtained by Mr. H. H. Arnold-Bemrose from 
Tissington cutting. They present themstdves as sections througli 
long cylindrical rods, but the terminations are obscure and indefinite, 
and the form cannot 1 e referred with certainty to any recognized 
order of Sponges. The spicules were doubtless originally siliceous. 
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but they arc now completely transformed into carbonate of lime. 
Ithombohcdra of calcite appear to have comjdetod their growth as 
rcadHv ^dthin the spicule as outside it, and the final result of the 
corrosion is to entirely replace the opal of the spicule by a congeries 
of minute crystals of calcite. As the cr 3 ’’stals may have begun their 
growth outside the spicule, the latter rarely preserves its charac- 
teristic regular outlines. The crystals being frequently bounded by 
im]>urities of the limestone, the spicules are ofteu as clearly defined 
as corresponding structures in the Chalk. 


MTSCELLAi^EOUS. 


A Xote on the Date of the Parts of‘ Thimholdf and Bonjiland's 
Voyage : Ohsenatlions de Zoologie" 

This book was issued in livrai&ons as follows : — 


Vol. L, livr. ], 


pp. 1-40 (& 47, 48), 1805, forming pp, 1-25 of 2ud issue. 

2()-64 „ 

05-120 

127-200 & 253-250 of 
2ncl issue. 

261-297 & 201-252 & 
208-309 of 2nd 
issue. 


o 

-104, 

1<^07, 


3, 

-196, 

1807, 


4. 

-293, 

1809, 

»> 

5 & 6, 

-412, 

1809, 

JT 


A break then occurred until 1812, when livraison 7 was issued, 
w ith the following Avis ” on a loose slip of paper : — “ Avec ceite 
Livraison, qui terminera le premier volume des Observations de 
Zoologie et d’ Anatomic comparee, on foumit aux Abonnes un 
nouveau texte pour la totalite de ce volume. On a cru devoir faire 
cc sacrifice, afin que cot ouvrage resscmbhit, poun Ic caracturo et lo 
papier, a toutes les a litres parties du Voyage de M. de Humboldt. 
Lcs Acquereurs pourront iaire relier ce volume ; ils rendront tout 
ie teste des livraisons precedentes, donts ii ne conserveront que les 
planches.^’ fortunately for nomenclature the British Museum 
(Xatinnl History) secured some j’cars ago a parcel of odd parts, 
which prove to be a complete set of the first issuo ; these are 
properly cared for, and are of considerable interest. 

The completion of the work dates as follows : — 


Idvr. 7, pp. 305-368 (with ri^print of pp. 1-412 of lat issue, forming 
pp, 1-309 of 2nd issue), 1813 (T.P. dated 1811). 
Vol. I r., livr. 8, 1-G4, 1813- 


0 * 

10 , 


-06, 1813. 
-144, 1817, 


U,\ 


-224, 


1821- 

1821. 


-352l ISSa’tT.P. dated 1833). 


C. Davies SunBBORx 
(* Index aniinalium 
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LIX . — On some new or Utfle-knoioa Goniatites /rom the Oar- 
boniferous Limestone of Ireland. By G. C. Orick, E\G.S., 
of the British Museum (Natural History). 

Most of the specimens described in the present paper are in 
the^llection of Dr. A. H. Foord, F.G.S., of Dublin, who 
has already devoted much attention to the Cephalopoda from 
the Caibonifeious Limestone of Ireland; a few are in the 
British J\Iuscum collection; some belong to the Geological 
Survey of Ireland, and a few to the Museum of Science and 
Art, Dublin. To Dr. Fooid, to the authorities of the Geolo- 
gical Survey of Ireland and of the Museum of Science and 
Art, Dublin, I am greatly indebted for the loan of the speci- 
mens in their respective collections. 

During a visit to the Museum of the Geological Survey of 
Ireland I was fortunate enough to identity the type speci- 
mens of de Koninck’s Goniatites [= Peric^clus] plicatilis and 
0* {Brancocerasl ornaiissimus., in order to facilitate com- 
parison, I have icdescribed them in the same manner as 
the other species which are deocribed in the present paper. 

The plan adopted for the descriptions of the species is that 
given in the Intioduction (pp.xviii and xix) to part iii. of the 
‘Catalogue of Fossil Cephalopoda in the British Museum 

Ann,& Mag* N*Eist Ser. 7. VoL hi. 32 
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(Natural History),’ with only a few alterations. The term 
umbilical zone ” ^ has been substituted for the somewhat 
ambiguous expression inner area of whorl ” ; and since in 
some species this zone slopes towards the centre of the umbili- 
cus, 1 have thought it advisable in the measurements of these 
species to give the width of the umbilicus both at its margin 
and at the suture of the shell. Tlie term peristome ” is 
used for the margin of the aperture, and in describing the 
aperture Frof. Hyatt’s terms have been adopted — “ crest ” for 
projecting parts and sinus ” for inflections of the outline ; 
also the same author’s term hyponomic sinus ” for the ventral 
sinus of the aperture and of the lines of growth, it being due 
to the hyponome or motor organ, usually called the “ fleshy 
funnel ” in the recent Nautilus 

Excepting figs. 6 and 15 and the drawings of the suture- 
lines, I have to thank Dr. Foord for the original drawings of 
the illustrations accompanying this paper. 

Pericyclus Foordi^ sp. n. (Fig. 1.) 

Sp. char. Shell discoidal, somewhat compressed and rather 
widely umbilicated ; greatest thickness at the margin of the 
umbilicus, rather more than two fifths of the diameter of the 
shell ; height of outer wliorl a little more than three sevenths 
of the diameter of the shell. Whorls eight or nine; inclusion 
fully three fourths; umbilicus rather deep, displaying the 
umbilical margins of all the inner wliorls, about three tenths 
of the diameter of the shell in width. Wiiorl semielliptical 
in cross-section, a little higher than wide ; indented to about 
two filths of its height by the preceding whorl ; periphery 
convex, imperfectly defined ; sides feebly convex ; umbilical 
zone well-defined, sloping towards the umbilicus, and making 
an obtuse angle with the sides, rather narrow. Body- 
chamber not fully seen, but occupying at least one half of the 
outer whorl; aperture not seen, but the peristome probably 
(judging by the ornaments and the lines of growth) with a 
feeble lateral crest at about the middle of the lateral area and 
a deep and ide hyponomic sinus. Depth of chambers not 
seen; suture-line only imperfectly known. Test ornamented 
with fine, back\\ardly directed, and somewhat irregularly 
spaced riblets, which form a rather low crest at about the 

* See A, Hyatt, “ Phylo^eny of an acquired Chamcteribtic,” Proc. 
Amer. Philos. Soc. vol. xxxii. no. 143, pp. 422 et seqq, ; and Carbon- 
iferous Oephalopods ” 4th Ann. Rep. Geol. Surv. Texas for 1892, up. 380 
ei seqq^ (1898). ^ ^ 
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middle of the lateial aiea and a deep and wide hyponomic 
sinus on the peiipheiy, wheie some of them are thicker than 
the lest and somewhat legulaily placed. Up to a diameter 


Fi^. 1. 



Pericychis Fooi di, — lateral view ; 6, peripheial view of the same Oar- 
boni^eious Limestone St Doulagn*s, Co, Dublin, Ii eland. Diawn 
fiom an example in the collection of Bi AH Foord, F G S. About 
thiee fifths natuial size 

of about 56*0 millim. the test is ornamented with rather 
coarse legulaily placed iibs, which are sepaiated by inter- 
spaces a little \Mder than themselves and have the same 
dnection as the ornaments of the adult. 

Dimensions, 

(h) (u.) 

Diametei of shell 106 5 mm (100 0) 49 0 mm. (100 0) 

"Width of umbilicus (at suture 

of shell) 33 „ (30 0) 

Width of umbilicus (at its 

maigm) . . 42 „ (39 4) 25 0 mm. (51 0) 

Height of outer whorl .... 47 ,, (44 1) 

Ditto abo\e pi ecedmg whorl . 28 „ (26 2) 

Thickness of shell 46 „ (431) 33 0 „ (67 3) 

As the laiger specimen is broken transversely acioss I 

32 ^ 
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am able to give also the following measurements at diifferent 
diameters ; — 

Diameter of shell .. 79-5 mm. (100*0) oG*0 mm. (100*0) 40*0 mm. (100*0) 
Width of umbilicus 

(at suture of shell) 2o'5 „ (32*0)21*0 „ (37*5)16*0 „ (40*0) 

Width of umbilicus 

(at its mavoin) . . 33*3 „ (42*1) 2C 0 „ (46 4) 22*0 „ (55*0) 

Heip*ht of outer 

whorl 

Ditto above preced- 
iu" whorl ...... 

Thickness of bheU .. 43*0 „ (54*0) 33*5 „ (59*8) 29*5 „ (73*7) 

Eemarhs, I have seen only two examples of this species ; 
they are both in the collection of Dr. A. H, Foord, F.G.S., 
of Dublin ; their dimensions are given above. The larger 
specimen is broken transversely across, so as to display the 
inner whorls ; the innermost whorls are much wider than 
high, but as the shell grows the whorl increases in height 
more rapidly than in width. Tliis is very apparent from the 
dimensions of the inner w'horls that are given above. 

I have much pleasure in naming the species after 
Dr. A. H. Foord, who has already made known many new 
Cephalopoda from the Uarboniferous Limestone of Ireland. 

A ffitiities and Differences, This species can be readily dis- 
tinguished from Pericifchis trapezoidalis by its feeble 
^ornaments, its relatively more inflated whorls, and the sloping 
'Umbilical zone of its whorls; and from Pericyclus rotali^ 
formis ^ by its less distinct ornaments and the absence of 
pronounced constrictions. 

*. Horizon and Locality, Both specimens are from the Car- 
boniferous Limestone of JSt. Doulagh’s, Go. Dublin, Ireland. 

Pericyclus trapezoidalisj sp. n. (Fig. 2.) 

Sp, char, Discoidal, flattened, rather widely umbilicated ; 
greatest thickiitss at the margin of the umbilicus, ueaily four 
elevenths of the diameter of the shell ; height of outer whorl 
about four elevenths of the diameter of the shell. Whorls 
fairly numerous (exact number not known) ; inclusion rather 
more than one half; umbilicus shallow^ displaying the edges 
of all the inner whorls, about three eighths of the diameter of 
the shell in width, with subangular margin and nearly vertical 
sides. Whorl subtrapezoidal in cross section, about as high 
as wide; indented to about one fourth of its height by the 
preceding whorl; periphery narrowly convex, imperfectly 

* See infra, p. 434. 
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defined; sides feebly convex, a little flattened near the 
umbilicus, and becoming more flattened and convergent on- 
the body-chamber ; umbilical zone well defined, narrow, 
almost perpendicular to the plane of symmetry of the shell. 
Body-chamber occupying nearly a complete whorl; aperture 
not seen, but the peristome (judging by the lines of growth) 
probably with a broad feeble lateral crest and a fairly deep 
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jPerici/ch(s ir{tp€Zoidahs. —Lateral view of the type specimen, showing 
the ornaments of the shell, as well as some ot the septa of the earlier 
portion of the outer whorL Garboni ferous Limestone : St. DoulagVs, 
Go. Dublin, Ireland. Drawn from an example in the collection of 
Dr. A. H. Foord, F.G.S. About three fifths natural size. 

hyponomic sinus. Depth of chambers not seen ; suture-line 
only imperfectly seen. Test ornamented with narrow promi- 
nent ribs, which pass obliquely backward from the umbilical 
margin, cross the lateral area in a feeble anteriorly convex 
curve, and form on the periphery a fairly deep and wide 
(hyponomic) sinus ; interspaces flat, nearly twice as wide as 
the ribs ; the whole surface of the ribs and" interspaces (when 
well preserved) with fine close-set lines of growth, especially 
on the body-chamber. The outer whorl with numerous (nine 
or ten) constrictions, following the course of the ornaments ' 
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of the test. Wrinkle-lajer ” composed of fine, regular, 
close-set longitudinal lines. 

Dimensions, 


Diameter of shell 141 mm. (100*0) 

Width of umbilicus (at suture of shell) 49 „ (S4’7) 

Width of umbilicus (at its margin) .... 63 • (37*5) 

Height of outer ^horl 61 (36*1) 

Ditto above preceding whorl about 30 (21*2) 

Thickness of outer whorl 60 (36*4) 


Eemarlcs, I have seen only one example of this species 
— the type specimen — which is in the collection of Dr. A. H. 
Foord, F.G.S., of Dublin. 

An unsuccessful attempt has been made to display the 
suture-line, the whorl Laving been ground away too deeply 
to show the precise form of this important character. 

The ‘‘ wrinkle-layer ” is particularly well shown on the 
first portion of the last whorl. 

The trivial name trapezoidalis refers to the form of the 
transverse section of the whorl of the adult shell. 

Affinities and Differences, This species can be readily dis- 
tinguished from ail the other species of Pericyclus from the 
Carboniferous Limestone of Ireland that are known to me by 
the flattened trapezoidal form of the cross-section of its whorls 
and by their very distinct ornaments, which appear to be 
continued quite to the aperture of the shell. 

Horizon and Localiiy, Carboniferous Limestone : St. Dou- 
lagh’s, Co. Dublin, Ireland. 

Pericyclus rotuliformis^ sp. n, (Fig. 3.) 

8p, char. Shell discoidal, somewhat compressed, rather 
rapidly increasing, with a moderately wide umbilicus j 
greatest thickness at the margin of the umbilicus, ranging 
from about three eighths to about three sevenths of the 
diameter of the shell ; height of outer whorl ranging from 
about two fifths to about three eighths of the diameter of the 
shell. *\^"liorls few (exact number unknown ) ; inclusion two 
thirds ; umbilicus shallow, with sloping sides and suhangular 
margin, ranging from a little less to a little more than one 
third of the diameter of the shell in w'idth, exposing the edges 
of all the inner whorls. Whorl subcordate in cross-section, a 
little higher than wide; indented to about one third of its 
height by the preceding whorl ; periphery narrowly convex, 
imperfectly defined, continuous with the sides ; sides feebly 
convex, somewhat flattened ; xtmhilical zone fairly well 
defined, narrow, sloping towards the centre of the umbilicus 



new 01 litiU-known Gomatites fiom L eland 435 

and making an obtuse angle with the sides. Body-chambei 
occnp}ing lathei moie than an entiiewhoil, apeituie not 
seen, but peiibtome (judging by the ornaments ot the test) 
piobably neaily stiai^ht on the latexal aiea and with a mode- 
lafely wide and d^^ep Inponomic sinus. Chambeis depth) , 
sutuie-line not seen Te&t oinamented with feeble iiblets 


llg o 



Pencycks juiuhfoimib -Lateul -view of the t^pe specimtu, showing 
oinimeijts andwell-ma ktdconstiictionscftest Ciibomfeious Lime- 
stone St Dou^agli s, Co Duhlm Iiehud I)i awn fiom 'in example 
m the collection ol Di K II Fooid, P G- S About thiee fifths 
natural size 


ciossing thewhoil obliquely backwaid as fai as the maiginof 
thepeiipheiy, and then passing abinptly backwaid, becoming 
somewhat coaisei and moie piominent, and foimiug on the 
peiipheiy a modeiately wide and deep hyponoraic sinus, the 
outei whoil with seven oi eight constiictions extending tiom 
the maigin of the umbilicus and having a similai duection to 
tlie oinameiits ot the test, these coubtiictions being tamtly 
indicated on the suiiaie of the test, but well maiked on 
internal casts. 


Dimensions, 

(U OO (ni) (i\) 

Diameter of shell 81 mm (lOJ'l 78 mm (100) 42 mm (100) 73 6 mm, (100) 

Width ot umbilicus (at 

suture ot shell) 24 , (29 6) 23 5 , (30 1) ? 25 „ (34 0) 

Width ot uiubilic IS ( it 

itamaigm) 29 , (Sab) 295 (37 8) 16mm (380) 31 „ (421) 

Height ot outei whoil 325 „ (41)1) 28 „ (uo8) 17 „ (4U'4) 275 „ (374) 

Ditto abo\e pieiedmg 

whoil 22 „ (271) 19* „ (243) ? 22 „ (299) 

ahicbiess ot outer 

whorl 32 , (195) 30* (384) 20 mm. (47 6) 32 ,, (436) 

* Approximately 
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MemarJcs, The example in Dr. Foord’s collection that is 
selected as the type specimen is figured in the accompanying 
figure (fig. 3) and its dimensions are given above (i.). This 
appears to be the usual foim of the species and is the chief 
basis of the above diagnosis. But besides this there is a 
form so closely related that it is considered to be specifically 
identical, in which the whorls are somewhat move inflated 
(being a little wider than high) and the umbilicus relatively 
wider than in the type specimen. The dimensions of such an 
example are also given above (iv.). 

There are five examples of this species in Dr. Foord’s 
collection, all from St. Doulagh’s, Co. Dublin, Ireland. There 
are also two fragments (the locality of which is not recorded) 
in the Biitish lluseum collection (nos. C. 255 a & b) that are 
referred to this species with some doubt, especially the example 
C. 255 h. The specimen 0. 255 a may have come from 
St. Doulagh’s, but the matrix of the example C. 2555 differs 
somewhat from the usual matrix of the St. Doulagh’s 
specimens. 

Affinities and Differences, This species is easily distin- 
guished from Per, trapezoidalis * by its feebler ornaments 
and very pronounced constrictions, and from Per. Foordi f 
by its less inflated whorls and the presence of constrictions. 

Horizon and Locality, Carboniferous Limestone : St. Dou- 
lagVs, Co. Dublin, Ireland. 

Pericyclus clanensis^ sp, n. (Figs. 4, 6.) 

Sp. char. Shell discoidal, somewhat compressed, rather 
involute ; greatest thickness at a short distance from the 
edge of the umbilicus, rather more than four elevenths of the 
diameter of the shell ; height of outer whorl about three 
sevenths of the diameter of the shell. Whorls few (? num- 
ber) ; inclusion nearly two thirds ; umbilicus shallow, rather 
more than one fourth of the diameter of the shell in width, 
with rounded margin. Whorl semielliplical in cross-section, 
somewhat higher than wide | indented to rather more than 
one ihiid of its height by the preceding whorl; periphery 
broadly convex, imperfectly defined; sides feebly convex, 
somewhat flattened near the umbilicus; nmbifleal zone 
narrow', convex, nearly perpendicular to the plane of sym- 
metry of the shell, but sloping a little towards the umbilicus. 
Body-chamber occupying rather more than the last wdiorl; 
aperture not seen, but peristome (judging by the lines of 


♦ See supruj p. 432. 


t See p. 430. 
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growth) probably with a feeble lateral crest and a broad and 
deep liyponomic sinus. Chambers shallow ; suture-line as in 


Fio. 4. 



Pericyolm Lateial \iew of the tjpe specimen The specimen 

has been nibbed do\Mi so nnicli, that there aie only very slight indi- 
cations of the ornaments of the test ; these are not shown in the 
figu’^e. Caibonifeious Limestone: Clane, Co. Kildare, Ireland. 
Drawn from an example in the Science and Art Museum, Dublin. 
About three fifths natural ^ize. 

fig. 5. Test ornamented with coarse and rather irregular 
lines of growth, ^\hich pass fiom the umbilicus obliquely 
across the whorl, and at the margin of the peiiphery turn 



Suture-line of Ferieyclvs clanensis , — Carboniferoug Limestone: Clane, 
Co. Kildare, Ireland. Drawn of the natural size from the type 
specimen in the Science and Art Museum, Dublin. 

abruptly backwaid, becoming somewdiat more prominent and 
forming on the periphery a deep and fairly wide hyponomic 
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sinus j the outer whoil with a few slight constiictions parallel 
to the lines of growth. 


Dimensions. 


Diameter of shell 117*5 mm. (100) 

Width of umbilicus (at sut*are of shell) 31 „ (2G*3) 

Width of umbilicus (at its margin) . . 33*5 „ (28*5) 

Height of outer whorl 49 „ GJ*^) 

Ditto above preceding whorl 32 „ (27'2) 

Thickness of outer whorl about 44 (37*4) 


Re7navlcs. The example on which the present species is 
founded is in the Science and Art Museum, Dublin. It has 
been labelled Goniaiites Brownii^ M^Coy and there is just 
the possibility of its having been the type specimen. As it 
does not, however, agree either with M* Coy’s tigure or his 
desciiption, I have entirely disregaided the name it bears. 
Since the example is from Claue, Co. Kildare, the name 
Fer. clone nsis is suggested for it. 

Affinities and Differences. Compared with Pericyolus rotu-- 
lijormis f and also Per. Bailyi this species has more inflated 
whorls and a much narrower umbilicus. 

Horizon and Locality. Carboniferous Limestone : Clane, 
Co. Kildare, Ireland. 

Pericyclus Bailyi^ sp. n. (Figs. 6, 7.) 

Sp. char. Shell discoidal, somewdiat compressed, rather 
widely umbilicated ; greatest thickness almost close to the 
umbilical margin, about four ninths of the diameter of the 
shell ; height of outer whorl about three sevenths of the 
shell. "VVliorls about seven in number; inclusion three 
fourths; umbilicus deep, with subangular margin, nearly 
one third of the diameter of the shell in width. Whorl 

♦ F. M*Coy, Synopsis Garb. Foss. Ireland, p. 12, pi. iv. fig 17. MDoy's 
desciiption of this species is as follows ; — “ Discoid, subglobose, sides 
battened ; umbilicus large, acute-edged, exceeding one third the diameter 
of the shell ; surface smooth ; septa, dorsal lobe small, bifid ; dorsal sinus 
acute ; tirbt lateral lobe slightly exceeding the dorsal iu length, very \\ ide, 
rounded ; lateial sinus twice as long aa the dorsal, acute, linguiforin ; 
second lateral lobe v ery wide, obtusely rounded. 

'‘From the O, siritiius^ Sovr., which the species most resembles, it is 
distinguished inteinally by its much shorter and wider tiist lateral lobe ; 
the same character distinguishes it fiom the G. sphesneus, Sow., and 
from both it is distinguished externally by its smooth surface, and from 
all the species of the same^ form by the large size of the umbilicus. 
Dkmeter 2 inches 2 lines, thickness 1 inch 1 

t See iupra, p. 434. 
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semielliptical in section, a little vvidei than high; indented 
to about thiee eightlis of its height by the pi seeding whoil ; 
peiipheiy lathei bioadly convex, impeifectly defined, sides 


lift 6 



a 


Feiicyclus Bcnlyt — a liteiil \ie\\ ot the t-vpe speumeu 5, fiont Mew of 
the same Caihouiftious Limestone St Douh^h s, Co Lublin, 
lieland Dia’VMi fioni nn e\miple iii the IBatish Museum Collection 
[C 298] About thiee hiths iiatuial size 

feebly convex, flattened neai the umbilical maigm ; umbilical 
zone well detiiied, naiiow, leeblj convex, sloping tow aids the 
centie ot the umbilicus, and foiming an obtuse angle with 
the side. Body-chambei occupying the whole of the last 
whoil j apeituie not seen, but peiistome (judging by the 
lines ot giowth) piobably almost stiaight on the lateial aiea 
and with a deep and bioad hypoiiomic sinus. Ciiarabeis 
(? depth), sutm e-hue as in fig 7 Test oinamented with 


Fig 7 



Suture-hiio ol FencydttB Bail ft — C irbomfexous Limestone St Doi- 
lagh’s, Co Dublin Iielmd Liiwn ot the natuial size horn an 
example m the cclleotxou of Bi AH Fooid, F G S 

feeble somewhat inegulaily spaced iiblets, which in ciossing 
the whorl pass obliquely backward fiom the edge ot the 
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umbilicus to near the edge of the periphery, where they are 
bent abruptly backward and form on the periphery a deep 
and wide liyponomic sinus ; on the periphery the ornaments 
are stronger and more regularly arranged, the ribs being 
narrow and the interspaces a little wider than the ribs ; at the 
anterior end of the body-chamber the riblcts almost dis- 
appear both on the sides and on the periphery ; the whole 
surface also with very fine raised lines, having the same 
direction as the riblets and crossing the inner area in a feeble 
anteriorly convex curve. Wrinkle-liiyer ’’ with minute 
blunt tubercles, wliicli have a tendency to arrange themselves 
in transverse strim near the umbilical portion of tlie whorl, 
while near the periphery they tend to dispose themselves in 
longitudinal striae. 


Dimensions, 

(i.) (ii.) (iii.) (iv.) 

Diameter of shell 07 mm. (100) 80 mm. (lOO) 62*5 mm. (100) 35 mm. (100) 

Width of umbilicus 

(at suture of shell). 80 „ (30*9) 23 „ (28*7) 17 „ (27-1) 13 „ (37-1) 

Width of umbilicus 

(at its margin) 85 „ (36*2) 28 (85*0) 21 „ (33-C)) 14 „ (40*0) 

Height of outer whorl 41 „ (42*2) 32-5 „ (40-()) 20*5 „ (42-4) 14 „ (40*0) 

Ditto above preceding 

^vhorl 26 (26-8) 24 „ (30*0) 18* „ (28*8) 10*5 „ (30-0) 

Thickness of outer 

whorl 44 *„ (45*8) 395 « (49*3) 31*5 » (60 4) 19 „ (54*2^) 

Remarks. The present species is represented by four 
examples, the dimensions of which are given above. Three 
of these (ii., iii., and iv.) are in Dr. Foord’s collection, the 
other (i.) is in the collection of the British Museum (no.0. 29S). 
Compared with the adult, young examples have relatively 
wider whorls and a wider umbilicus in proportion to the 
diameter of the shell ,• they have also coarser ornaments. Up 
to a diameter of about 22 millira. the riblets pass over the 
margin of the umbilicus on to the umbilical zone of the whorl. 

One of Dr. Foord’s specimens (example ii. referred to 
above) shows the wrinkle-layer ” very clearly. 

The example in the British Museum is labelled “ Qonia^ 
tiics Broionii^^ apparently in Mr. Baily’s handwriting, but 
the specimen agrees neither with McCoy’s figure nor with his 
description of that species f. 

For this species the name Pericyclus Bailyi is proposed, 
after Mr. W. H. Baily, the late Paleontologist of the Greolo- 
gical Survey of Ireland. 


♦ Approximately. 


t See supra^ p. 488, footnote. 



Affinities and Differences. The present species is some^vhat 
more inflated and more widely nmbilicated than Pericijclns 
clanensis ^ ; it is also more inflated than Pencijclus rotidi^ 
formis and lacks the constrictions characteristic of that 
species. 

Horizon and Localiiy, All the examples of tliis species 
that I have seen are from Sh Doulagh’s, Co. Dublin, 
Ireland. Three of these are in Dr. Foovd’s collection, and 
one (the largest) is in the British Musenra collection 
(no. G. 298). 


Pericychis pUcatilis^ L, Gr. de Koniuck, sp. 

Goniatifes pUcaiHis^ L. G. de Koniuck, Siir qu^lrpies C^phalopodes 
uou^ eaux du Ciilcau’c caihoniiere de I’lilande,” Ann. Soj. ^eol. de 
Belg. voL ix., moire?, p. oo, pi. v, dgs. 3 & 4 (erroneotislv stated 
to he pi. ri. fig?. 3 cV: 4 (18^1)). 

Bp. char. Shell subglobose, rather widely umbilicated ; 
greatest thickness at the umbilical margin, about two thirds 
^f the diameter of the shell ; height of outer whorl about 
two fifths of the diameter of the shell. Whorls (? number) ; 
inclusion five sixths ; umbilicus deep, with angular margin 
and steep sides, about one third of the diameter of the shell 
in width, exposing the angular edges of the inner whorls. 
Whorl seinilunate in cross-section, much wider than high ; 
indented to about two thirds of its height by the preceding 
whorl ; periphery broadly convex, imperfectly defined, con- 
tinuous with the sides 5 sides feebly convex; umbilical zone 
well defined, fairly wide, nearly perpendicular to the plane of 
symmetry of the shell, but sloping a little towards the centi*e 
of the umbilicus. Body-chamber apparently occupying 
nearly the whole of the last whorl ; aperture not seen," but 
(judging by the direction of the growth-lines) the peristome 
probably nearly straight on the lateral area, and with a very 
broad ahd fairly deep hyponomic sinus. Chambers (? depth) ; 
suture-line only partially seen. Test ornamented with narrow 
prominent riblets, which pass from the margin of the umbili- 
cus in a nearly radial direction over about two thirds of the 
lateral area, and then turn backward somewhat abruptly, 
forming on the periphery a very broad and fairly deep hypo- 
nomic sinus ; the interspaces are somewhat wider than the 
riblets ; the whole surtace with very fine giowth-lines parallel 
to the riblets. 

Dimensions, Owing to the distortion of the specimen I 


See suyraf p. 436. 


t See supraf p. 434. 
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give the dimensions at two diameters (A-B, C^-D) as nearly 
as possible at right angles to each other : — 


A-B. 

Diameter of shell about 9G mm. (100) 

Width of umbilicus (at suturo 

of shell) 02-5 „ (33 8) 

Width of umbilicus (at its 

umrdn) 40 „ (41*6) 

Height of outer whorl about BS (3-1*3) 

Ditto above preceding wborl . . 20 „ (20*8) 

Thickness of outer whorl about 64 „ (66*6) 


C-D. 

74 mm. (100) 
22 „ (29*7) 


30 

31 
20 
53 


jt 


(40*5) 

(41*8) 

(27*0) 

(71*6) 


The dimensions given by De Koniiick are : — longitudinal 
diameter 85 millim. ; transverse diameter 58 millim . ; diameter 
of umbilicus 30 millim. ; median height of aperture 21 millim. 

Eemarhs. The only example of tliis species that I have 
seen is De Koninck’s type specimen, which is in the collection 
of the Geological Survey of Ireland. It is there labelled 

Goniatites Wrigktiiy^ but this appears to be only a manu- 
script name. There is, however, no doubt whatever about its 
being the type specimen of De Koninck’s Goniatites pli-- 
catiKs.^^ The locality of the specimen is not recorded on the 
tablet to which it is fixed 5 but De Koninck says; — lJu 
certain combre [ 5 /c] de specimens de cette espbee ont 6tS 
recueillis dans le calcaire de Kilmacan.’^ De Koninck's 
figure is somewhat restored, the specimen being of a more 
elliptical form. 

Affinities and Differences. The present species is clearly 
allied to Far. subpiicatilis^ but that is a much less inflated 
shell. From Per. Haiichecornei^ Holzapfel^, it differs by 
its coarser ornaments and its much more inflated whorls. 

Horizon and Locality. Carboniferous Limestone : Kilma* 
can, Ireland {fide de Koninck). 


Pericyclas suhplicaiilis^ sp. n. (Figs. 8 , 9.) 

Bp. char. Shell discoidal, somewhat compressed, mode- 
rately widely umbilicated ; greatest thickness almost close to 
the margin of the umbilicus, about two fifths of the diameter of 
the shell ; height of outer whorl about two fifths of the dia- 
meter of the shell. Whorls six or seven ; inclusion four fifths j 
umbilicus rather deep, with subangular margin, exposing the 
edges of the inner whorls, about three tenths of the diameter 
of the shell in width. Whorl seraielliptical in cross-section, 

* “Die Cephalopoden-fuhrenden Kalke des unteren Carbon von 
Erdbacb-Breitsebeia bei Herbom,” Pal. AbbandL, Dames & Kavser, 
Bd. V, Heft 1, 1889, p. 36, pi. ii. figs. 8-11 (especially figs. 11 Be 11 a). 





PericyclKs suhplicatilis — lateial view nf the type specimen ; 6, peii- 
pheial \iew of the earhei portion of the outer whorl of the same. 
Oaibonifeious Limestone: St. Boulagh^s, Co Dublin, Ii eland. 
Diawn fiom an example in the collection of Dr. A. H. Foord, F.G S. 
About three fifths natiiial size. 

ncai the umbilical margin ; umbilical zone uairovv, well- 
defined, nearly peipeiidicular to the plane of symraetiy of the 
shell. Body-chamber occupying the whole of the last whoil ; 
aperture not seen, but (judging by the growth-lines and orna- 

Fig. 9. 


Perkyclub siiMicatilis. — Suture-lme. Oaibooiferoua Limestone : St. Dou- 
lagh’s, Co. Dublin, Ireland. Drawn fiom an example in the collec- 
tion ol Di A H Fooid, F.G.S. Natuial size. 

ments) the peiistome piobably neaily straight on the lateral 
aiea, and with a deep and broad hyponomic sinus. Chambeis 
(? depth) ; suture-line as in fig. 9. Test ornamented with 
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feeble somewhat inequidistant ribs 'vhich, arising at the 
umbilical margin, pass thence obliquely backward as far as 
the margin of the periphery, where they bend somewhat 
abruptly backward, and form on the periphery a deep and 
wide hyponomic sinus; on the periphery the ribs become 
nearly equidistant, fairly coarse, and separated by interspaces 
of about their own width ; the ornaments gradually disappear 
on the outer whorl, those on the lateral area disappearing 
first, and the ribs on the periphery at about the middle of the 
last whorL The whole surface of the test with very tine 
growth- lines. 


Dimensions, 


Diameter of shell 113’5 mm.* (100) 

Width of umbilicus (at suture of shell) 33 „ (23*0) 

Widtli of umbilicus (at its margin) . . 40 (35*2) 

Height of outer whorl 43*5 (38*3) 

Ditto above preceding whorl about 35 (30*8) 

Thickness of outer whorl 44 (38*7) 


Bemarhs, I have seen only two examples of the present 
species ; they are both in the collection of Dr. A. H. Foord, 
of Dublin. The larger of these is fairly well preserved and 
is regarded as the type specimen (see fig. 8 a, b). The smaller 
example has a very imperfect and somewhat distorted outer 
whorl, but exhibits the sculpture of the shell at a diameter of 
about 62 millim., and shows that the ribbing becomes obso- 
lete on tlie body-chamber at a diameter of about 94 millim. 
I have been able to display the suture-line in this specimen 
where the diameter is about 51 millim., f. e, where the radius 
of the shell is about 29 millim. (see fig. 9). 

Affinities and Differences, Of the Irish Goniatites that are 
known to me the sculpture of the present species (up to a 
diameter of about 7() millim.) closely resembles that of 
De Koninck’s Goniatites ^dicntilis but that is a very much 
more inflated shell, and the umbilical zone of its outer whorl 
is wider and more sloping than that of the present species. 
This species appears to be also related XoPericijcUs clanensis 

* This5>pecimen has been broken across and the hssure fllJed with 
cfdcite, so that the diameter of the shell and the height of the hist whorl 
appear to be greater than they really are ; the diameter appears to be 
122 millim. and the height of the outer whorl 55*5 millim, 
t L. O. de Koninck, ‘‘ 8ur quelques C^phalopodes nouveaux du Calcaire 
carbonifSre de rirlande,** Aun. Soc. g^oL de Belg. vol. ix., M(5moires, 
p. 65, pL v. %s. 8 & 4 (erroneously stated to be pi vi. tigs. 3 & 4). See 
mjpraf p, 441. 

$ supra, p. 436, 
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blit its inner whorls are less inflated, its umbilicus wider, its 
umbilical margin more prominent, and the umbilical zone of 
its outer whorl wider than in that species. 

Horizon and Locality. Both examples that I have seen 
are from the Carboniferous Limestone of St. Doulagh’s, 
Co. Dublin, Ireland. 

OlypMoceras cordatum^ sp. n. (Figs. 10, 11.) 

8p. char. Shell discoidal, inflated, rather narrowlj umbili- 
cated ; greatest thickness at a short distance from the umbilical 
margin, a little more than one half of the diameter of the shell ; 
lieight of outer whorl a little less than one half of the diameter 
of the shell. Whorls (? number) ; inclusion about five sixths ,* 
umbilicus deep, with angular margin and steep sides, about 


Fig. 10. 



Glyphioeeras eor datum. — a, lateral view of the type specimen ; the last 
septum is seen near the commencement of the outer whorl. Carbon- 
iferous Limestone; Little Island, Cork, Ireland. Brawn from an 
example in the collection of Br, A. H. Foord, F.G.S. About three 
fifths natural size, 

one fourth of the diameter of the shell in width. Whorl 
cordate in cross section, a little wider than high ; indented 
to nearly one half of its height by the preceding whorl j 
periphery narrowly convex and imperfectly defined by an 
obtuse ridge on each side, becoming acute near the aperture 
of the shell ; sides feebly convex, with an obtuse ridge at 
Maa. N. Hist. Ser 7. Vol. iii. 33 
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about tliree fifths of the width of the side from the edge of 
the umbilicus, that becomes obsolete on the anterior part of 
the body -chamber ; umbilical zone well defined, rather 
narrow, nearly perpendicular to the plane of symmetry of the 
shell. Body-chamber occupying the whole of the last whorl ; 
aperture not seen, but (judging by the growth-lines of the 
test) the peristome probably w’ith a prominent lateral crest and 
a deep and rather narrow hyponomic sinus. Chambers 
rather shallow ; suturo-line as in fig. 1 1 . Test nearly smooth, 


Fig. 11. 



Glyi}hioceras eordatum, — Suture-line drawn from the last sep^tum of tho 
type specimen in the collection of Dr. A. H. Foord, F.G.S. Carbon- 
iferous Limestone : Little Island, Cork, Ireland. Natural size. 


apparently with only growth-lines which have a nearly radial 
direction on the inner portion of the lateral area and turn 
somewhat abruptly backward on the outer portion so as to 
form a deep and moderately wide hyponomic sinus on the 
periphery ; internal cast nearly smooth. 

Dimensions, 


A-B. 0-D. 

Diameter of shell 116*6 mm. (100) 109*5 mm. (100) 

Width of umbilicus (at su- 
ture of shell) 26 „ (22*3) 24*6 „ (22*3) 

Width of umbilicus (at its 

margin) 28*5 „ (244) 26 „ (23*7) 

Height of outer whorl .... about 61*5 „ (44*2) about 48*6 „ (44*2) 
Ditto above preceding wborl about27*6 „ (23*0) about 26 „ (22*8\ 
Thickness of outer whorl . . 60 „ (48) 65*5 „ (60*6) 


Remarks. I have seen only two examples of this species. 
They are both from Little Island, Cork, and in the collection 
of Dr. A. H. Foord, of Dublin. As is usual with specimens 
from this locality, both are distorted, the one (the dimensions 
of which are given above) only slightly, but the other 
so much that its measurements are not given, since they 
would be misleading. There cannot, however, be any doubt 
as to the specific identity of the specimens. 

The trivial name has been suggested by the form of the 
aperture of the shell. 

Aff.nities and Differences. This species is evidently closely 
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related to such forms as Olyphioceras reticiilafum^3. Phillips, 
sp.*, and Glyphioceras Davisi^ Foord & Crick t? but from 
the former it differs by its more inflated whorls, the form of 
its umbilicus, and the nature of its suture-line, and from the 
latter by its angular but not prominent umbilical margin and 
the form of its suture-line. 

Horizon and Locality, Both examples that arc referred 
to this species are from the Carboniferous Limestone of Little 
Island, Cork, Ireland. 

Glyphioceras corpulentum^ sp. n. (Figs. 12, 13.) 

8p. char. Shell subglobose, umbilicated, rapidly in- 
creasing ; greatest thickness at the umbilical margin, about 
three fifths of the diameter of the shell ; height of outer whorl 
about three sevenths of the diameter of the shell. Whorls 


Fig. 12. 



Glyphioceras coipulentuvi, — a, lateral view of the type specimen ; peri- 
pheral view of the same, showing the longitudinal and transverse 
omainents of the lest. Carboniferous Limestone: St. Doulagh^s, 
Co, Dublin, Ireland. Drawn from an example in the eoDectiua of 
Dr. A. II. Foord, F.Q.S. About three fifths natural size. 

few (? number) ; inclusion nearly complete ; umbilicus dec]>, 
with subaiigular margin and steep sides, about three tenths of 

* J. Phillips, Geol. Yorks, pt. ii. 1830, p. 23o, pi. xix. figs. 20-32. 
See also A. H. Foord & G. 0, Crick, Cat. Foss. Ceph. Brit. JMus. pt. iii. 
1897, p. 193. 

t A. H. Foord & G. 0. Crick, Cat. Foss. Ceph. Brit. Mus. pt. iii, 1897, 
p. 198, fig. 95. 
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tke diameter of the sliell in width. Whorl lunate in cross- 
section, the height about thiee fourths of the width ; indented 
to nearly one half of its height by the preceding whorl ; peri- 
phery broadly convex, imperfectly defined ; sides convex ; 
umbilical zone well defined, narrow, almost perpendicular to 
the plane of symmetry of the shell. Body-chamber occupying 
nearly the whole of the last whorl ; aperture not seen, but 
(judging by the growth-lines) the peristome probably with 
only a very feeble crest near the edge of the umbilicus, and 
with a veiy wide and shallow hyponomic sinus. Chambers 
shallow; suture-line as in fig. 13. Test nearly smooth, with 


Fig. 13. 



Glyphiocei^as corpulentinn. — Suture-line drawn from an example in the 
collection of Dr. A. H. Foord, F.G.S. Carboniferous Limestone ; 
St. Doidagh’s, Co. Dublin, Ireland. Natural size. 


fine snbregnlar raised lines, which become more distinct in 
the adult ; these pass obliquely backward from the umbilicus 
as far as the margin of the periphery, where they assume a 
nearly radial direction, and cross the periphery in a very wide 
and shallow hyponomic sinus; in the adult the periphery 
bears eight or nine obscure rather widely spaced longitudinal 
lines. 


Dimensions. 


Diameter of shell 

Width of umbilicus (at suture 

of shelD 

Width of umhilicub (at its 

margin) 

Height of outer whorl 

Ditto above preceding whorl 
Thickness of outer whorl, . . . 


(i-) 

1 

64 mm. (100) 

95 

155 „ (24-2) 

22 

21 „ (32-8) 

25 

, 27 „ (42-1) 

45 

about 16'5 ,, (25‘7) 

about 20 

40-5 „ (03-2) 

58 


(ii.) 




( 2 ^ 3 * 1 ) 


n (47-3) 
(6L0) 


Semarks. The two examples of this species that 1 have 
seen are in the collection of Dr. A. H. Foord. Their 
dimensions are given above. The larger specimen (ii.) shows 
the form of the inner whorls and is regarded as the type, the 
smaller example (i.) exhibits the snture-line. 

Affinities and Differences. This species can be readily 
recognized by the nature of its ornaments and by the inflation 
of its whorls. 
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Horizon and Locality. Both examples known to me are 
from the Carboniferous Limestone, St, Doulagh’s, Co. Dublin, 
Ireland. 


Olyphioceras ellipsoidale^ sp. n. (Fig. 14.) 

8p. char. Shell subglobose, somewhat compressed, nar- 
rowly umbilicatcd ; greatest thickness at the margin of the 
umbilicus, about four sevenths of the diameter of the shell ; 
height of outer whorl about three sevenths of the diameter of 
the shell. Whorls (? number) i inclusion about two thirds ; 
umbilicus deep, with subangular margin and nearly perpen- 
dicular sides, about three elevenths of the diameter of the 


Fig. 14. 



Glyphiocerm dlipmdalt . — Lateral view of the type specimen in the collec- 
tion of the Museum of Science and Art, Dublin. Carboniferous 
Limestone : Kildare, Ireland. About three fifths natural size. 

shell in width, exposing the edges of the inner whorls. 
"Whorl semielliptical in cross-section, the height about three 
fourths of the width ; indented to nearly one third of its 
height by the preceding whorl ; periphery broadly convex, 
imperfectly defined, continuous with the sides ; sides convex, 
a little flattened near the umbilicus ; umbilical zone narrow, 
convex, nearly perpendicular to the plane of symmetry of the 
shell. Body-chamber apparently occupying tlie whole of the 
last whorl ; peristome with a broad, feeble, lateral crest and 
a wide and deep hyponomic sinus. Chambers (? depth) ; 
suture-line not seen. Test almost perfectly smooth, with 
obscure growth-lines near the aperture. 
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Dimensions* 

(i.) 05.) 


Diametei* of shell . , 

83 

mm. (100) 

70-5 min. (100) 

70-5 mm. (100) 

Width of umbilicus 






(10-8) 

(at suture of shell) 20 

>9 

(24*0) 

? 

14 

ff 

Width of umbilicus 







(134-1) 

(at its margin) . . 
Height of outer 

23*5 

ft 

(28*3) 

17*5 mm. (24*8) 

17 

ff 

(44'C) 

whorl 

Ditto above pre- 

36 

ff 

{43-3) 

31*0 „ (43*0) 

31*5 

ff 

(29-7) 

ceding whorl . . 
Thickness of outer 

25 

» 

(30'1) 

? 

21 

ff 

(50) 

whorl 

47 

ff 

(60-6) 

43 mm. (00*9) 

39*5 

ff 


RemarJcs, The type specimen of this species — the example 
upon which the diagnosis given above has been chiefly based— 
is in the collection of the Museum of Science and Art, 
Dublin. The specimen is labelled Kildare,” and does not 
appear to be at all cmshed or distorted. The whole of the 
outer whorl appears to be occupied by the body-chamber, so 
that I have not been able to maKe out the form of the 
suture-line. With some doubt I also refer to this species 
an example in the British Museum collection (no. C» 294) 
from the Carboniferous Limestone of Rathkeale, Co. Limerick ; 
but, as will be seen from its dimensions given above (ii.), it 
is somewhat more compressed than the type specimen, but 
some of this compression may have been produced during 
foasilization.' De Koninck recognized three divisions of the 
Carboniferous Limestone in Ireland — upper, middle, and 
lower; he refeiTed the limestone at Rathkeale to the middle 
division, whilst that at Kildare he placed in the upper 
division. 

Affinities and Differences* This species differs from Qly, 
sphcericum, Martin, sp.*, in being less inflated and more 
umbilicated. Compared with Gly, crenistria, Phillips, sp.f, 
it is more compressed, its ornaments are not crenulated, and 
they form a much deeper hyponomic sinus. Its transverse 
ornaments (or growth-lines), larger uml iliens, and more in- 
flated shell at once distinguish this species from Gly, sfnatum:f^y 
J. SoTverby, sp. 

^ Conekyliolithm l^autilites spliiBricitSf W. Martin, Petrif. J)erb. 1809, 
p.l5,pl._Tii.figs.3,4,&5. 

t Goniatites crenMria, J. PIuEips, GeoL Yorhs. pt. ii. 3836, p, 234 
pi. xix. tigs. 7, 8, 9. ^ V 

t Ammonites stnatus, J. Sowerby, Miu. Conch, vol. i. p. 115 (1814) 
pi. liii. tig. 1. ^ 
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Horizon and Locality. Carboniferous Limestone ; Kildare, 
Ireland (PEathkeale, Co, Limerick, Ireland), 

Prolecanites Leesonij sp, n. (Fig. 15.) 

char. Shell discoidal, compressed, rather narrowly 
umbilicated ; greatest thickness at the margin of the umbili- 
cus, about one third of the diameter of the shell ; height of 
outer whorl about four ninths of the diameter of the shell. 
Whorls (? number); inclusion three fourths; umbilicus 
shallow, with subangular margin and sloping sides, about 
two sevenths of the diameter of the shell in width. Whorl 


Fig. 15. 



Prolecanites Leesoni — a, lateral view of the type specimen ; 5, front view 
of the same. Carboniferous Limestone : Glenbane East, Limerick, 
Ireland. Drawn from an example in the collection of the (Geological 
Survey of Ireland, Dublin. About thiee fifths natural size. 

subtrapcKoidal in cross-section, its width about three fourths 
of its height; indented to about two sevenths of its height by 
the preceding whorl ; periphery somewhat imperfectly defined, 
very feebly convex, somewhat flattened; umbilical zone 
iianow, well defined, sloping towards the centre of the umbili- 
cus. Body-chamber apparently occupying nearly the whole 
of the last whorl; aperture not seen, but (jud^ng by the 

5 ;rowth-lines) the peristome probably nearly straight on the 
ateral area, and with a fairly wide and moderately deep 
hyponoraic sinus. Chambers (? depth) ; suture- line not seen. 
Test nearly smooth, with subregular growth-liues, which 
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have a nearly radial direction on the lateral area and form a 
fairly wide and moderately deep hyponomic sinus on the 
periphery j the body-chamber with obscure backwardly 
curved riblets extending from the edge of the umbilicus over 
about one third of tlic lateral area ; the internal cast lias on 
the first fourth of the outer whorl two constrictioiis, which 
arise at a short distance from the edge of the umbilicus and 
cross the whorl parallel to the growth-lines. 

Limenstons. 


Diameter of shell 90 mm. (100) 

Width of umbilicus (at suture of shell) 24 „ (26*0) 

Width of umbilicus (at its margin) 27 „ (30 0) 

Height of outer whorl 40*6 „ (45*0) 

Ditto above preceding whorl 28 „ (31 *1) 

Thickness of outer whorl 29*6 „ (32*B) 


Remarks. I have seen only one example of this species ; 
it is in the collection of the Geological Survey of Ireland, 
and I am greatly indebted to the authorities of the Survey 
for the loan of the specimen. It is there labelled Ooniatites 
Leesoni^^^ hut, so far as I know, no description of the species 
has been published under this name. Unfortunately the 
auture-line cannot he made out ; but there is every reason to 
believe that the species belongs to the genus Prolecanites. 

Affinities and Differences. The present species can be 
readily distinguished from both Prolecanites compressusj 
J. Sowerhy, sp.*, and Prolec. similis^ Crick f, by the small- 
ness of its umbilicus. 

Horizon and Locality. Carboniferous Limestone: Glen- 
bane East, Limerick, Ireland. This is the same locality as 
that which yielded the type specimen of L. G. de Koninck’s 
Ooniatites ornaiissimus J. 

♦ J. Sowerby, Min. Conch, vol. I p. 84, pi. xxxvm,, 1813 (Mlipaolites 
compressus), ISee also Foord & Crick, On the Idenlitv of MUpaolUes 
compresms^ J. Sowerby, with Ammonitea Emhm, J. Sowerby/’ Geol. 
Mag. dec. iv. yoL i. (1894), p. 11, pi, L 
t Q. C. Crick, Trans. Manchester Geol. Soc. vol. xxiii. pt. iii, 1895 
pp. 80-84, woodcut. ’ 

t L. G. de Koninck, “ Sur quelques C^phalopodes nouveaux du Oal- 
caire carbonifSre de ITrlande,” Ann, Soc. g^ol. deBelg. vol. ix,, ]\Itooires 
p, 55, pi. vi. figs. 3 & 4 (erroneously stated to be pi. v. figs. 3 & 4). See 
also tufra, p. 453, 
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Brancoceras ornatissimumj L. G. de Koaiack, sp. 

Goniatites ornatissimvs, L, G. de Koninck, 8ur quelques O^phalo- 
podes nouveaux du Calcaire carbonifere de Tlrlande,” Ann. Soc. g^ol. 
de Belg. vol, ix., M^moires, p. 53, pi. vi. figs. 4 & 5 (erroneously 
stated to be pi. v. figs. 4 & 5) (1881). 

Sp, char. Shell somewhat ovoidal, compi'essed, with closed 
umbilicus ; greatest thickness at about one fourth of the 
height of the whorl from the umbilicus, about seven tenths of 
the diameter of the shell ; height of outer whorl about three 
fifths of the diameter of the shell. Whorls (? number) ; in- 
clusion complete ; umbilicus closed with shelly callus, in 
centre of infundlbuliform depression. Whorl oval or sub- 
cordate in cross-section, rather wider than high ; indented to 
about one half of its height by the preceding whorl ; peri- 
phery narrowly convex, imperfectly defined ; sides feebly 
convex, convergent, their inner portion sloping towards the 
umbilicus and forming an obtuse angle with the rest of the 
side; no distinct umbilical zone. Body-chamber probably 
occupying fully half a whorl ; aperture not seen, but (judging 
by the ornaments) the peristome probably with a broad 
lateral crest and a deep and fairly wide hyponomic sinus. 
Chambers (? depth) ; suture-line only imperfectly seen ; ex- 
ternal lobe narrow, with a single point, external saddle 
rounded, fairly wide ; lateral lobe with a single point, some- 
what wider than the external lobe; lateral saddle very broad, 
rounded, twice as wide as the external saddle. Test with 
fine regular raised lines, which cross the lateral area of the 
whorl in a bold orad-convex curve, and form on the periphery 
a deep and fairly wide hyponomic sinus. 

Dimensions, 


Diameter of shell 68 mm. (100) 

T^'idth of umbilicus (closed) 

Height of outer whorl 41*6 mm. fGl'O) 

Ditto above preceding whorl 23 „ (S3*8) 

Thidkness of outer whorl 47 „ (69*1) 

The dimensions given by De Koninck are : — longitudinal 
diameter 70 millim.; transverse diameter 42 millim. ; height 
of aperture 40 millim. 

liemarlcs. I have seen only one example of this species, 
that is the type specimen which forms part of the collection 
of the Geological Survey of Ireland ; it bears the locality 

Limerick, (ileubane E. ” ; but De Koninck says it came 



454 Mr. T. Scott on Cytheridea castanea. 

from TomdeelySj Co. Limerick, Ireland. The specimen lacks 
the body-chamber, the anterior end of the specimen being the 
surface of the last septum. Although this septal surface is 
incomplete, tliere is sufficient to shovsr clearly that the species 
belongs to the genus Brancooeras^ This was the only 
example known to De Koninck, 

Affinities and Differences, The closed umbilicus, the wide 
umbilical depression, the ornaments of the test, and the form 
of the suture-line at once distinguish the present species both 
from Olyphioceo'as striatmiy J. Sowerby, sp., and Glyphio-^ 
ceras crenistria^ J. Phillips, sp. 


LS. — Eote on the Occurrence of Cytheridca castanea, G* 8* 



[Plate XVL] 


Daewin, when describing the surface-geology of the Pampas 
in his ^ Geological Observations on South America,’ alludes 
to tbe occurrence of sbell-bearing sand-dunes on the shores of 
the Eio de la Plata and elsewhere in the province of La Plata. 
Numbers of these dunes are to be found in the vicinity of 
Buenos Ayres, especially towards the shores of the estuary of 
the Plate. The dunes referred to are generally more or loss 
covered with vegetation, but in some instances, where the 
vegetation is displaced, a shell-bed a few inches thick and of 
a darker colour and firmer consistency than the sand is seen 
to stretch across each of the dunes in a nearly horizontal 
position. It is in this shell-bed that the Cytheridca was 
obtained that forms the subject of this note. 

Buenos Ayres, being an important seaport, is frequently 
visited by ships trading to South America. My younger son, 
Mr. John Scott, is a marine engineer, and his ship happened 
to be at Buenos Ayres for several days during January last 
year (1898). My son is interested in natural history, and, 
being ashore, he took the opportunity to examine a few of 
the sand-dunes in the vicinity of the harbour of Buenos Ayres 
and also to collect a quantify of the material in which the 
shells are embedded. In collecting this material he first 
scraped away the surface-matter, then, digging well into the 
slieil-bed, removed what he considered to be a fair sample of 
the material •, this he brought home on his return to England. 
I made a careful examination of the material my son had 
brought to me, and obtained from it a number of different 
kinds of fossils ; the most common species obtained was Azara 

' jl: T\- * 
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abundant in the sand-dunes near San Pedro on the Eiver 
Paran4 and in shell-beds at San Isidro. The remains of this 
mollusk occurred mostly in the form of single valves or 
portions of valves, only in a few instances were the specimens 
complete, and in every case the valves of the more perfect 
specimens were kept together only by the mud in which they 
were embedded. PaludUtrina^ a small spiral univalve, was 
also moderately frequent. The remains of a small Balanus 
were occasionally observed, and one or two of the valves of 
Asara had each a Balanus adhering to them, A few Pora- 
minifeva, seeds of plants, and some other things were also 
noticed ; but the most interesting of all the fossils obtained 
was the Ostracod already referred to, viz. Oytheridea cas^ 
tanea^ G. S. Brady. 

Cy ther idea castanea described and figured by Prof. Brady 

in 1870 in ‘ Les Fonds de la Mer,^ vol. i. p. 117, pi. xiii, 
figs. 19-21, ph xiv. figs. 1, 2 *. This Ostracod was dredged 
by the Maiquis de Folin in the Bay of Biscay and at Port 
Said, and these two places are apparently the only localities 
where the species has been obtained hitherto. Prof. Brady 
very kindly examined a few of the Buenos Ayres specimens, 
and is satisfied that they belong to the same species as his 
Cytheridea castanea, I may mention, however, that in all 
the specimens from Buenos Ayres which I have observed there 
is a slight depression that extends obliquely across both valves 
of the Ostracod, as shown by figures 2 and 3 (PI. XVI.). In 
some of the specimens the depression is scarcely so con- 
spicuous as it is in others, and it is best seen when the light 
strikes lengtiiways across the shell. Cytheridea castanea does 
not appear to have previously been recorded from South 
America even as a fossil ; its occurrence in the shell-bed at 
Buenos Ayres is theiefore of interest, more especially as it 
appears to be moderately frequent in the deposit. 1 have 
obtained a considerable number of specimens in the sample of 
the deposit which my sou brought home, and, curiously, it was 
the only Ostracod observed. 

Prot. Kupeit Junes, to whom I desire to express my 
indebtedness for information concerning the fossil Entomo- 
straca of South America, has published one or two papers in 
which are desciibed a number of forms that were obtained 
during the excavations for a new railway in Bahia f. The 

* See also the ^^Mon. of the Mar. and Freshw. Ostac. of the N. At- 
lantic and K.W, Europe,” Trans. Eoy. Dubi. Soc. vol.iv. ser. 2, p. 175, 
pi. xxi. figs. S, 4 (1889). 

t “Fobsil Eutom. from S. America/* Gcol. Mag. dec. iv, vol. iv. 
pp. 259-206 & 289-293, pis. ix., x, (1807). 
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species recorded by Prof. Jones include several Ostracuda, 
but none of them appear to belong to the Giftheridea referred 
to here. Moreover, the shell-bed in which this Ostracod 
occurs is apparently referable to a later date than the de|30sit 
in which the Bahia fossils were obtained that are described 
by Prof. Jones. 

The Azara is said to be still living in the estuary of the 
Plata, and probably the Gytkeridea may also be still living 
there; for if the same conditions that were suitable to the 
existence of the Azara when the bed in which they are now 
found fossil was being formed wei'e also congenial to the 
Cytlieridea^ it is reasonable to suppose that the conditions 
under "which the mollusk is living now will also be favourable 
to the existence of the Ostracod. 

The figures on the annexed Plate XVI. represent (1) a 
sketch (fig. 1), drawn from memory by Mr. John Scott, of 
two of the dunes, to indicate approximately the position of the 
shell-beds in which the fossils occur, and (2) two drawings 
(figs. 2 and 3) by Mr. A. Scott, showing a lateral and a 
dorsal view of the Ostracod, prepared from Buenos Ayres 
specimens. 


LXI. — Embryology of Ophiocoma echinata, Agassiz. 

(Preliminary Note.) By C. Grave 

The conflicting results of previous investigators, and the need 
of confirmation of some of the results obtained by them upon 
Ophiurid development, seemed to warrant my undertaking a 
new investigation of the subject; and by the advice of 
Prof. W. K. Brooks it was made my principal object while 
in Jamaica during the summer of 1897 to obtain a series of 
embryological material extending at least from the segmen- 
tation stages to the beginning of metamorphosis. 

But when I arrived at Port Antonio on June 14th I found 
that in no species at hand had the breeding-season begun 
except with Ophiocoma Biisei^ with which it was over, and 
it was not until less than three weeks of the end of my stay 
that the first ripe eggs were thrown by Ophiocoma echinata^ 
although ripe spermatozoa had been obtained every day for 
more than a month. 

In consequence of this the oldest plutei reared wei*e but 

* From the ‘Johns Hopkins University Circulars/ November 1808 . 
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sixteen days old and showed no signs of metamorphosis, but 
probably had reached their adult form and size. 

The eggs, which were of an orange-red colour, after being 
fertilized, threw about themselves a tough prickly egg- 
membrane, w^hich rendered preservation difficult until it was 
burst and the larva had escaped. 

At first the points and ridges of this chitinous egg- 
membrane were quite high and regular, but soon were worn 
down and became as shown in figure 1. Under the outer 
egg-membrane is still another, very thin and closely applied 
to the developing larva. 

Segmentation was regular, and a blastula was formed, 
consisting of cells of equal size or nearly so, and with a very 
small segmentation-cavity. The long cylindrical cells com- 
posing its walls before dividing flatten down and become as 
nearly spherical as conditions will admit, as has been 
described by Korschelt for sea-urchins and as is shown for 
0* echinata in figure 1, which is a camera sketch of a section 


I’ig. 



of a blastula. The growing larva now bursts the chitinous 
membrane which encloses it, crawls out, and swims about in 
the water. It is somewhat elongated and swims in the 
direction of the axis connecting the animal and vegetable 
poles, the animal pole, which is slightly pointed, preceding. 

As it moves from place to place it is continually revolving 
on the long axis. At the time of hatching the mesenchyme 
formation has just begun. It takes place by the rapid pro- 
liferation of cells at the vegetable pole^ no evidence being 
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found of its originating as two bands, and is continued 
until the segmentation-cavity is quite crowded with cells. 
Figure 2 is a camera sketch of a section of a larva at the 
time of hatching, cutting it in the plane of the long axis, 
showing the shape of the larva at this stage and the metliod 
of mesenchyme foimation. 

The cilia did not show in the section, but ihoso at the 
animal pole are much longer than those over the rest of the 
larva. 

The gastrula-stage is foinicd seveial hours hitor by llic 
invagination of the vegetable pole. Tlio cells composing the 
invaginated tube or archenteron arc all of about tlie same 
shape and size, but a decided different iation is to be noted 
among the ectoderm cells. Those at the animal pole are 
much elongated and vacuolated, thus forming a thickened 
apical plate. The lateral walls, too, have each a thickened 
area, while the cells of the ventral side are of a uniform 
thickness, but much thicker than those composing the dorsal 
surface of the larva, which are much flattened and thin. 
Near the thickened lateral areas clumps of mesenchyme cells 
collect and begin to secrete the larval skeleton. Beside 
these, other mesenchyme cells take up the function probably 
of support for the archenteron and other organs as they form. 
At least in gastrulse and older larvaa long branching cells can 
be seen in the seOTentation-cavity connecting the archen- 
teron with the ectoderm wall or with other mesenchyme cells, 
or connecting two portions of the ectoderm. The colls of the 
supported parts to which the processes of the mesenchyme 
cells attach take an active part in the formation of the 
connecting fibre or strand, as part of their substance meets 
and fuses with that sent out by the mesenchyme cell. 

From the apex of the flattened archenteron a pair of 
pouches grow out and are constricted off, one to the right, the 
other to the left. Each of these divides into two pouches of 
about equal size, one of which remains in about its original 
position, bile the other migrates toward the blastophore and 
takes up a position on the side of that part of the archenteron 
which will later become the stomach. This is as Metscluii- 
kojff described it and as Bury supposed must be the case ; but, 
contrary to what both the above investigators describe, X find 
that the right posterior pouch degenerates and disappears, 
thus leaving a larva with a pouch on either side of the 
cesophagus and oue^ on the leh side of the stomach. This 
condition was noted in every pluteus observed, and hundreds 
of them have been studied. 

In confirmation of the phenomenon observed in Ophiurans 



Embryology Ophiocoma ecliinata, Agassiz, 459 

by M etsclinlkolBf and in starfisli larvae by Brooks and Field, I 
find that soon after Iheir formation the two anterior pouches 
both communicate with the exterior through pore-canals 
which open on the dorsal surface of the larva. 

At about the time of the formation of the pore-canals or a 


Fig. 3. 



little before, the larval mouth breaks through on the ventral 
surface and there is formed the perfect bilaterally symmetrical 
larva shown in fig. 3, which is the optical section of a larva 


Fig. 4. 



Ijing on its dorsal surface, the outlines having been made 
with a camera lucida. 

The pore-canals are not, as Bury describes, intracellular 
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structures, but consist in an epithelium of flattened cells, as 
is shown by figs. 4 and 5, which are camera drawings of 
sections of two larvse. Fig. 4 represents the seventeenth, 
twenty-first, and twenty-fourth longitudinal sections of a 
young larva, the seventeenth section passing through the edge 
of the alimentary canal and left pore-canal, the twenty-first 

Eig. 5. 

l pe 


0 



being the median sagittal section and passing through the 
mouth and anus, the twenty-fourth cutting the larva in tlie 
plane of the right pore-canal. Pig, 5 is a transverse section 

Kg. 6. 



through the oesophagus of a slightly older larva 
pore-canal openings. 


cutting both 
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The abundance of apparently normal larvm having two 
pore-canals indicates that it is a normal condition of larvae of 
that stage, which, should it so prove to be, would probably 
constitute a character of some phylogenetic importance. The 
right pore-canal sooner or later disappears, but persists 
slightly longer than the right posterior pouch, which is very 
transient in its character. 

With the exception of the arms, which become very long, 
and the skeleton, which has been dissolved out, the pluteus, 
after undergoing the above transformation, appears as shown 
in fig. 6, which is the optical section of a young pluteus made 
in the same manner as fig. 3, but in this case the pluteus is 
lying on its ventral surface. 


Explanation of letters in Figures, 


a. Anus. 

cb. Ciliated hand. 
iem. Inner egg-membrane. 
lap. Left anterior pouch. 
Ipc, Left pore-canal. 

^p. Left posterior pouch, 
m. Mouth. 
me. Mesenchyme, 


oe, CEaophagua. 
oem. Outer egg-membrane. 
rap. Right anterior pouch. 
rpp. Right posterior pouch. 
rpc. Right pore-canal. 
s. Stomach, 

sc. Segmentation-cavity. 


LX 11. — Some apparently undescribed Insects from the 
Transvaal, By W. L. Distant. 

COLEOPTERA. 

Longicoenia. 

Earn. CerambycidsB. 

Mei'ionoeda africana^ sp. n. 

Black ; anterior and intermediate legs, basal non-dilated 
portion of posterior femora, and the elytra (excluding apical 
angles) ochraceous. Palpi, mandibles, and maxilhae brownish 
ochraceous. 

The antennae are somewhat obscurely pubescent and in- 
wardly pilose. Head large, subquadrate, about as long as 
broad, coarsely punctate. Pronotum about half as long again 
as the head, sparingly but coarsely punctate, with a central 
longitudinal linear incision and a large discal foveate impres- 
sion, its lateral margins slightly convex and pilose. Scu- 
tellum dull opaque black. Elytra sparingly but coarsely 

Ann, & Mag, N, Hist, Sei*. 7. Vol, iii, 34 
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punctate, the lateral margins pilose, shorter than the abdo- 
men, broadest at humeral angles, beyond which they are 
distinctly emarginate, their apices narrow and subacute. Legs 
pilose; femora with their apical areas very strongly globose, 
especially those of the posterior femora, which are also 
coarsely punctate. Body beneath greyishly pilose. 

Long. 8-9 millim. 

Hah, Transvaal, Lydenburg District. 

I have placed this species provisionally in the Eastern 
genus Merionosday with which it generally agrees. It will 
probably afford the characters for a new genus. 

LEPIDOPTERA. 

Heterocera, 

Fam. Arctiadas. 

The following species of Pusiola has been kindly worked out 
and described by Sir Gr. F, Hampson ; — 

Pusiola psectripJioray Hamps., sp. n. 

<J. Antennae bipectinate, with short branches ending in 
a bristle; fore wing with vein 11 very faint and almost 
obsolete. 

Orange-yellow ; palpi at tips and fore tibiae tinged with 
fuscous; abdomen greyish towards base. Fore wing with 
the inner area very slightly tinged with fuscous : hind wing 
rather paler orange-yellow* 

Bah, Transvaal, Pretoria [Distant), 

Exp. 36 millira. 


Fam. Noctxiidae. 

Euhlemma plumbosaj sp. n. 

Anterior wings and pronotum very pale plumbeous, greyish 
towards base; head, antennae, anterior margin to pronotum, 
costal margin and outer marginal fringe to anterior wings, 
and abdomen golden yellow; posterior wings and base of 
abdomen pale stramineous ; a small dark apical plumbeous 
streak at apices of anterior wings. Anterior wings beneath 
much darker than above; body beneath and legs golden 
yellow* 

Exp. wings 20 millim. 

Eab. Transvaal, Pretoria [coll DisL), Mashunaland, 
Salisbury [Brit, Mtisi), ^ 
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Fara. Hsrpsidse, 

Digama ostentata^ sp. n. 

Head, pvonotuni, and anterior wings plumbeous ; abdomen 
and posterior wings stramineous. Anterior wings crossed 
beyond cell by a waved, narrow, macular, greyish fascia; 
preceding this fascia are nine small black spots more or less 
margined with greyish, situate four costal and basal, one 
above centre and two above end of cell, one in centre and one 
at end of cell. Anterior wings beneath paler than above, 
few of the spots visible ; body beneath and legs pale plum- 
beous ; sternum and abdomen with marginal rows of black 
spots ; proboscis stramineous. 

Exp, wings 35 millim. 

Hob, Transvaal, Pretoria {colh DisL), Cape Colony, 
Annshaw {Brit, Mus,), 

Fam, Notodoutid®. 

Hoplitis gigas^ sp. n. 

Head, antenna?, and pronotum fuscous, lateral pronotal 
margins bioadly greyish white ; abdomen ochraceous, base 
narrowly, a cential narrow longitudinal fascia and the apex 
broadly, fuscous. Body beneath and legs fuscous; lateral 
segmental tufts to abdomen ochraceous. 

Anterior wings dull greyish, much speckled with fuscous; 
costal margin, two narrow outer and inner marginal fasciae, 
a broader waved inner marginal fascia, and the neuration 
fuscous. These wings are greyish white near base and 
brownish grey on disk and on a subapical spot. Posterior 
wings greyish white, with a broad dark fuscous outer margin, 
which is widest at apex and somewhat obsolete at anal angle. 
Anterior wings beneath pale fuscous, with a streak beyond 
cell, an outer marginal series of spots, and a large spot near 
centre of inner margin greyish white- Posterior wings 
beneath generally as above, but with a short fuscous streak 
above end of cell ; bases of both wings narrowly ochraceous- 
Exp. wings 85 millim. Long, body 33 millim. 

Hab, Transvaal, Lydenburg District. 

Pkalera Igdenburgi^ sp. n, 

? . Body above brownish ochraceous, lateral margins of 
the pronotum and base of abdomen greyish violaceous ; apical 
area of abdomen banded with fuscous. Body beneath and 

34 ^* 
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legs fuscous (abdomen sometimes paler), with a series ot 
marginal dark fuscous spots. 

Anterior wings with the area beneath cell greyish ochra- 
ceous, speckled with black, above cell fuscous brown; a 
reniform spot at end of celb which is castaneons, margined 
with ochraceous ; an ochraceous oblique streak extending 
from apex to about the region of end of cell, outwardly 
margined by a narrowed waved fuscous fascia; outer margin 
with a series of elongated conical ochraceous spots, their 
apices fuscous and greyish. Posterior wings pale fuscous, 
basal area pale ochiaceous; outer fringe ochraceous, with 
browmish lines. Wings beneath pale fuscous, outer margins 
and base of posterior wings as above. 

Exp. wings 50-55 millira. 

Hab, Transvaal, Lydenburg District {PreL Mus, and coll. 
Dist,). 

Allied to P. imitata^ Druce. 

Oerura spiritalis^ sp. n. 

Head greyish ochraceous, pronotum and base of abdomen 
greyish white ; pronotum with the anterior margin greyish 
ochraceous, followed by dark fuscous, posterior margin with 
two daik fuscous tufts ; abdomen with apical two thirds dark 
fuscous, speckled with greyish white. Body beneath greyish 
white ; head, antennse^ tarsi, two spots to intermediate and 
posterior tibiae, and apex of abdomen dark fuscous. 

Wings greyish white ; anterior wings with a very small 
rounded spot near base, an irregular spot in cell and one 
above it on costal margin, three smaller subapical costal 
spots, an outer subraarginal fascia commencing beneath apex, 
a large ^regular spot on inner margin, and a series of small 
outer marginal spots dark fuscous ; posterior wings with the 
outer margin and a small spot near end of cell fuscous. 
Wings beneath greyish white; both wings with a broad 
outer marginal fuscous fascia and an elongate spot at end of 
cells- 

Exp. wings 53 millira. 

Transvaal, Lydenburg District. 

Earn. Lasiocampid». 

Leheda mustelina* 

<J ¥ . Body and anterior wings tawny, posterior wings 
slightly roseate. 

Anterior wings with three very obscure transverse 
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lineatc fasciae, the two outer much waved ; both wings with 
a distinct paler marginal fringe inwardly darkly delineated. 

? . Anterior wings with three distinct, oblique, lineate, 
fuscous fasciae, about equally separated ; outer marginal fringe 
as in male. 

Exp. wings, fj 34, ? 50 milliin. 

Hah. Transvaal, Lydenburg District {Ptet. Mas. and coll. 
Hist.). 

In 1897 I described a new species of Taragama {T. mi* 
raiilis) in which, having before me then only single male and 
female specimens, I considered the sexes to widely diverge. 
I have since been able to examine a male altogether agreeing 
with the female described, and it is thus evident there are two 
distinct species. 


Taragama mirahilis. 

Taragama miraUlk c?, Bist. Ann. & Mag. Nat. Hist, ser, 6, vol. xx. 
p. 208 (1897). 

Transvaal, Lydenburg District [coll. Hist,). 

Taragama cuprea^ sp. n. 

Taragama mirahilis Dist. Ann. & Mag. Nat. Hist. ser. 6, vol. xx. 
p. 208 (1897). 

Male resembling female ; posterior wings a little paler. 
Exp. wings, 42 millim. 

Hab. Transvaal, Lydenburg District (^Pret, Mas.). 


LXIIL — Descriptions of some new Species of Heterocera from 

Tropical America^ Africa^ India^ and the Eastern Islands. 
By Hekbert Drugs, F.L.S. &c. 

Earn. ArctiidfiB, 

Metamanthia vespiformis^ sp. n. 

Female. — Head, antennse, thorax, tegulse, the basal half of 
the abdomen, and the legs all black ; the anal half of the 
abdomen chrome-yellow. Primaries smoky hyaline black, 
darkest at the base and on the costal margin ; the veins all 
black : secondaries whitish hyaline, dusky at the apex and 
round the outer margin to the anal angle ; the veins black. 

Expanse 1^% inch. 

Hah. Amazons, Villa Nova (Bates^ in Mus. Oxford). 
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Evius sisennay sp. n. 

Female .— front of the head yellow ; antenna, collar, 
tegulse, and thorax brown; abdomen red above; the anus, 
underside, and legs pale yellow. Primaries rcddisli brown, 
with three pale yellow spots on the costal margin, the first 
nearest the base large, the second and third near the apex 
quite small ; a yellow spot on the outer margin about the 
middle ; the fringe yellow : secondaries red, broadly bordered 
with blackish brown, the fringe yellow. 

Expanse 1 inch. 

Eab. Brazil, Espiritu Santo {Rogers^ Mus. Oxford). 

Zatrephes (?) isfria, sp. n. 

Female. — Head, collar, tegulse, thorax, abdomen, and legs 
red; palpi, the underside of the thorax, and abdomen white; 
antennae brown. Primaries reddish brown, with three rows 
of reddish-yellow spots partly crossing the wing nearest the 
base ; a wide dentated semihyaline yellow baud crosses the 
wing beyond the cell from the costal margin to the anal angle ; 
the outer margin yellowish red ; the fringe brown : second- 
aries pink, semihyaline at the apex and partly along the costal 
margin. 

Expanse lyV i^^ch. 

JBab. Cayenne {Mns. Oxford). 

Sallcea unifascia^ sp. n. 

Female.^ — Head, collar, and tegulse pale brown ; thorax and 
abdomen above black, the sides, underside, and last three 
segments of the abdomen chrome-yellow ; antennse black ; 
legs pale brown. Primaries white, crossed beyond the middle 
horn the costal margin to the anal angle by a wide brown 
band, the inner margin broadly bordered with brown from 
the base to the anal angle : secondaries white, the inner 
margin broadly bordered with dark brown. 

Eab. Demerara (J/us. Oxford). 

Robinsonia favomarginata^ sp. n. 

Female . — Head black, with four small white dots in front 
and two behind; fegulse white, edged with black; thorax 
chrome-yellow; abdomen chrome-yellow on the upperside, 
with a black band on each side extending from the base to 
the anus, the underside white. Primaries brown, the costal 
margin broadly bordered with chrome-yellow ; a wide white 
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streak extends from the base along the inner margin almost 
to the anal angle ; an ovaUshaped white spot at the end of 
the cell extending almost to the outer margin; a marginal 
row of white spots from the apex to the anal angle ; second- 
aries white, the apex and outer margin clouded with blackish 
brown. 

Expanse 2 inches. 

Hah, Colombia, Bogota {Mus, Odoford), 

Phoigoptera levisy sp. n. 

Female. — Head, palpi, collar, tegulae, thorax, and basal 
half of the abdomen black, the anal half of the abdomen 
chrome-yellow, with a black spot on the middle of each 
segment ; antennae and legs pale brown. Primaries pale 
brown, dark brown at the base ; three small tufts of bright 
chrome-yellow scales close to the base ; a wide dark brown 
band crosses the wing almost to the inner margin ; beyond 
the cell a second band joining the first below the cell, forming 
roughly a large V-shaped mark; secondaines dark brown; 
the fringe of both wings brown. 

Expanse inches. 

Hah, South Brazil (Rogers ^ Mm, Oaoford)^ 

Fam. Lithosiidas. 

Nodozana xantJiomela^ sp. n. 

Male, — Head yellow, antenna black; thorax and tegulse 
yellow ; abdomen black, the anal tuft yellow ; legs black. 
Primaries bluish black, the basal half of the wing chrome- 
yellow ; secondaries black, the costal margin edged with 
yellow from the base almost to the apex. 

Expanse | inch. 

Hah, Amazons {Mus, Oxford), 

Talara leucocera^ sp. n. 

Male, — Head, antennm, and thorax pale fawn-colour; 
abdomen pink; legs whitish fawn-colour. Primaries pale 
fawn-colour, slightly darker near the apex ; secondaries 
pink. 

Expanse inch. 

Hah, Brazil, Espiritu Santo [Rogers^ Mas, Oxford), 
Ogptonychiafiaviceps^ sp. n. 

Male, — Head, thorax, and tegulse pale yellowish white; 
antennse black ; the base of the thorax and abdomen black, 
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the anal segment yellowish : the underside of the head, 
thorax^ and legs black. Primaries and secondaries glossy 
pale yellowish white. 

Expanse 1;^ inch. 

Hal, Mexico {Mas, Ojcford), 

Fam. Liparida. 

Eloria grandis^ sp. n. 

Female , — Head yellow, antennm black, thorax and abdomen 
brownish white, legs white. Primaries and secondaries scrni* 
hyaline sordid white; primaries with the costal margin edged 
with brown, the apex broadly blackish brown. 

Expanse 3 inches. 

Hah. Amazons {Mub. Druce) » 

This is the largest species in the genus. 

Eloria mceonia, sp. n. 

Female, — Head, palpi, thorax, and tegulss yellow ; antennse 
black ; abdomen greyish white, yellowish on the underside ; 
the^ legs black. Primaries and secondaries pale greyish 
white, the veins all pale brown ; the base of the primaries 
pale yellow, the apex and part of the costal margin dusky. 

Expanse inches. 

Hah, Guiana {Mus» Druce). 


Xenosoma (?) lasea^ sp. n. 

Femole. — Head, antennm, thorax, and abdomen black, the 
collar and each segment of the abdomen edged wdth pale 
yellow ; a yellow line on each side of the abdomen ; legs 
black. Pnmaries white from the base to about the middle, 
then semihyaline black, the veins all black ; secondaries 
white, slightly dusky hyaline at the apex. 

Expanse 2 inches. 

Mab. W. Africa, Sierra Leone {Mus. Druce), 


Aza euteliduf sp. n. 

.^aZe.— Head, antennse, and thorax pale brown j abdomen 
white j legs yellow. Primaries white, the costal and outer 
niOTgin edged with yellowish broirn : secondaries white. 
Exranse inch. 

IZae. Ecuador, Sarayacu {Buckley, Urn. Druce). 
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Gypra (?) Forhesi^ sp. n. 

Male, — Head, thorax, tegulae, abdomen, and legs pale 
yellow ; antennse black. Primaries semihyaline white, 
yellowish at the base and partly along the costal margin, 
which is edged with black : secondaries semihyaline white. 

Expanse 2 inclios. 

Hal, New Guinea [Forbes) \ Fergusson Island [Meek^ 
Mus, Druce), 


Antiphella vecontia^ sp. n. 

Male, — Head, antennas, thorax, tegulae, abdomen, and legs 
pale yellow. Primaries and secondaries seraihyaline yellowish 
white : primaries, the costal margin edg^ed with yellow, the 
veins pale yellow ; the fringes of both wings glossy yellowish 
white. 

Expanse If inch. 

Hah, South Africa, Orange River (il/ha. Druce ) . 

Antiphella telssilla^ sp. n. 

Male, — Head, thorax, and abdomen brownish white ; an- 
tennae and legs pale brown. Primaries and secondaries semi- 
hyaline white : primaries slightly shaded with yellow at the 
base, along the costal and outer margin ; two small black 
dots at the end of the cell ; the fringe yellowish white. 

Expanse 2 inches. 

Hah, East Africa, Zanzibar [Mus, Druce), 


Euproctis (?) mirma^ sp. n, 

Male. — Head, thorax, and tegulae dark brown ; abdomen 
paler brown ; antennae reddish brown ; legs brown. Pri- 
maries pale brownish f awm-colour ; a small spot at the base, 
one at the end of the cell, and two curved lines crossing the 
wing from the costal to the inner margin, all black : second- 
aries uniformly pale yellowish white. 

Expanse 1-^ inch, 

Hm, Timor [Forbes ^ 3Ius, Druce), 

Euproctis titania^ sp. n, 

Male, — Head, antennae, thorax, tegulse, abdomen, and legs 
pale yellow. Primaries and secondaries pale yellow, the 
primaries crossed from the costal to the inner margin by three 
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waved chrome-yellow bands . — Female similar to the male, 
but darker in colour and without the bands on the primaries. 
Expanse, c? 1? ? 

Hab. Trobriand Island, Kiriwini [Meeh^ Mus. Druce), 


Artaoca faventia^ sp. n. 

Jl/aZe.— Head, antennae, thorax, togulm, and logs dark 
brown; abdomen black, the anal tuft white. Trimaries 
uniformly dark brown : secondaries bright chrome-yellow, 
the base broadly black: the underside very similar to the 
upperside. 

Expanse If inch. 

Hah, Fergusson Island (Jieei, Mas, Druc^ , 


Pantana eurygania^ sp. n. 

Male, — Head, antennae, thorax, tegulm, abdomen, and legs 
black. Primaries black ; a white spot at the end of the cell 
and a large white spot below the cell extending to the inner 
margin : secondaries white, the base blackish, the outer margin 
broadly bordered with black from the apex almost to the anal 
angle. 

Expanse 1 J inch. 

H<A>. Western China {Mus. Druoe). 

Rhanidophora agrippa^ sp. n, 

Male, — Head, thorax, tegulae, and abdomen yellow ; palpi 
and antennas black ; legs black. Primaries fawn-colour, with 
three large round yellow spots edged with black, the first in 
the middle of the cell, the second and third at the end of the 
cell one above the other ; the base and inner margin of the 
wing streaked with yellow : secondaries chrome-yellow, 
broadly bordered from the apex almost to the anal angle with 
greyish fawn-colour; the fringe chrome-yellow. 

Expanse IJ inch. 

Hob. East Africa (ikfwa, Druce). 

This species is closely allied to B, phedonia^ Cram. 

Dasychira viridis^ sp. n. 

JfaZe.— Head, thorax, and tegulm brownish green ; antennas 
and palpi dark brown ; abdomen and legs brown ; the anus 
pale brown. Primaries brown, thickly crossed from the costal 
to the inner margin with pale green fine waved lines ; the 
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costal margin partly edged with white: secondaries uniformly 
pale brown ; the undersides of both wings pale brown. 

Expanse If inch. 

Ilah, Perak, 2000-3500 feet {Doherty^ AIus, Druce)^ 

Fam. Lasiocampidse. 

Odonestis Lidderdalii^ sp. n. 

Male, — Head, palpi, antennas, thorax, tegula?, abdomen, 
and legs dark brown. Primaries dark brown, irrorated with 
greyish scales and crossed from the costal to the inner margin 
by very faint waved brown lines : secondaries very dark 
brown, the fringe reddish brown on the outer mai*gin. 

Expanse 2 inches. 

Hah, Darjeeling {Lidderdale^ Mus, Druce), 

Odonestis Pryen^ sp. ii. 

Male, — Head, collar, thorax, and tegulae dark red-brown ; 
antennse black ; abdomen pale brown ; legs reddish brown. 
Primaries dark red-brown, crossed from the apex to the inner 
margin close to the base by a daik red-brown line : second- 
aries the same colour as the primaries, but rather paler. 

Expanse If inch. 

Ilab, China, Hong Kong {Pryer^ Mus, Pruce), 

Megalopyge mallas^ sp. n. 

Male, — Head, thorax, tegulse, abdomen, and legs black- 
brown ; antennsB brownish white. Primaries pale brown, the 
costal margin from the base to the apex broadly white ; a 
white line crosses the wing beyond the middle from the costal 
to the inner margin : secondaries pale brown. 

Expanse 1-| inch. 

Hab, South-east Brazil, Rio Janeiro {Mus, Druce), 
Hydrias cloe^ sp. n. 

Male, — Head, antennse, collar, tegulge, thorax, abdomen, 
and legs pale fawn-colour. Primaries pale fawn-colour, 
crossed beyond the middle by a very fine white curved line 
extending from the costal to the inner margin ; a marginal 
row of small white spots from the apex to the anal angle, the 
last two brown : secondaries pale fawn-colour, with a mar- 
ginal row of six semihyaline white spots, the first two small, 
the third large, and the last three about equal size. 

Expanse 1*^ inch. 

Hah, Brazil, Sao Paulo [Mus, Druce), 
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Hydrias vocontia^ sp. n. 

Male, — Head, antennse, thorax, collar, te^ulas, abdomen, 
and legs pale fawn-colour. Primaries pale fawn-colour, 
crossed from the costal to the inner margin by five waved 
paler fawn-coloured lines ; the veins and a small spot at the 
end of the cell white ; two black spots on the apex and a 
darker brown line close to the anal angle; the marginal line 
white, edged with black ; the fringe fawn-colour : second- 
aries fawn-colour, the marginal line and the end of the veins 
white, the fringe fawn-colour. 

Expanse 1^ inch. 

Hah, Bolivia ( Garlepp^ Mus, Druce ) . 

Hydrias gibea^ sp. n. 

Male, — Head, antennas, and collar dark grey, almost 
black ) thorax, abdomen, and legs greyish white. Primaries 
grey, irrorated with black scales, the costal, apex, and outer 
margin edged with pink ; a black spot at the end of the cell, 
from which a pink line extends to the outer margin ; second- 
aries, the costal half of the wing grey, with pink margin, the 
inner half pale brown. 

Expanse 2 tV inches. 

Hab, Venezuela [Mus, Druce), 

Hydrias rages ^ sp. n. 

Female, — Head, antennse, and front of the thorax pale fawn- 
colour; thorax grey; abdomen and legs fawn-colour. Pri- 
maries fawn-colour, irrorated with white scales and crossed 
from the costal to the inner margin by three very indistinct 
grey bands ; secondaries pale brown, greyish at the apex and 
round the outer margin. 

Expanse 1| inch. 

Hab, Amazons {Leechy Mus, Druce), 

Hydrias pira^ sp. n. 

jFfewzoZe.— Head, antennse, thorax, tegulsc, abdomen, and 
legs reddish fawn-colour. Primaries dark reddish fawn- 
colour, crossed from the costal to the inner margin by three 
brownish- white zigzag lines (the first close to the base, the 
second beyond the cell very indistinct, the third submarginal), 
with some spots close to the apex ; a brown streak extends 
from the base to the end of the cell ; the fringe alternately 
fawn-colour and grey : secondaries reddish fawn-colour, with 
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three brownish lines partly crossing the wing close to the 
apex. 

Expanse 2 inches. 

Hab, Ecuador, Sarayacu {Buckley^ Mus. T)nice). 

Hydrias ozora, sp. n. 

Male, — Head, antennse, thorax, tegulae, abdomen, and legs 
pale brown. Primaries pale brown, darkest at the base and 

E artly along the costal margin; a marginal row of dark 
rowD spots edged with white extends from the apex to the 
anal angle : secondaries pinkish fawn-colour, shaded with 
brown along the costal margin. 

Expanse 1| inch. 

Hab, Ecuador, Sarayacu {Buckley^ Mus, Dmce), 
Plegapteryw sp. n. 

Male, — Head, antennae, thorax, tegulae, abdomen, and legs 
dark reddish brown. Primaines and secondaides dark reddish 
brown, palest on the outer margins of both wings ; a round 
black spot at the end of the cell and a greenish-brown spot 
in the cell ; both wings with a narrow black line extending 
from the apex to the anal angle : underside bright i-eddish 
yellow, with the spots and Hues more distinct than on the 
upperside. 

Expanse 1| inch. 

Hah, West Africa, Calabar (Mus, Druce), 

Taragama choba, sp. n. 

Male, — Head, antennae, thorax, tegulae, abdomen, and legs 
very dark blackish brown, almost black. Primaries dark 
reddish brown ; two white spots on the costal margin and a 
white streak at the end of the cell : secondaries dark blackish 
brown. 

Expanse inch. 

ilab, W. Africa, Lagos (Sir Alfred Moloney ^ Mus, Druce), 
Taragama sp. n. 

Female. — Head, thorax, tegulae, and legs reddish fawn- 
colour ; antennae black. Primaries pale greyish fawn-colour, 
slightly reddish at the base, the apex irrorated with black 
scales ; secondaries reddish fawn-colour, the outer margin 
edged with black and grey spots. 

Expanse If inch. 

Hah, S. Africa, GafFraria (Mm, Bruce), 
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Fam. Limacodidse. 

Paryphanta lacides, sp. n. 

Male, — Head, antennae, thorax, teguloe, abcloinon, anil Icga 
pale cream-colour. Primaries pale cream -colour, crossed 
from the costal to the inner margin by a number of fine 
reddish-brown lines, those at the end of the coll being the 
most distinct: secondaries the same colour as the priinarica, 
but rather darker and without any markings. — Female almost 
identical Tvith the male, but slightly darker and larger in size* 

Expanse 1 inch. 

Hah. E. Africa, Dar-cs-Saleni {Mus. Druce). 

Narosa flaccidia^ sp. n. 

Male. — Head, antennae, thorax, teguloe, abdomen, and legs 
dark brown. Primaries pale brown, from the base to tlie 
middle very dark brown, edged with a whitish-brown lino 
beyond; a zigzag pale greyish lino extends from the costal 
to the inner margin ; a marginal row of minute brown spots 
from the apex to the anal angle; secondaries pale grey- 
brown. 

Expanse 1 inch. 

Hm. E. Africa, Dar-es-Salem {Mas. Hruce). 

Miresa hinea^ sp. n. 

Male. — Head, antennas, thorax, tegulse, abdomen, and legs 
pale fawn-colour. Primaries and secondavJp« pale fawn- 
colour ; primaries crossed from tho apex to the inner margin 
close to the base with a tme brown line ; a curved brown hue 
Tiom the apex to the anal angle; a dark brown spot 

the end ot the cell ; secondaries, the outer margin spotted 
with black. 

Expanse inch. 

Hob. New Guinea, Port Moresby {Ooldle^Mus. Druce)* 
Miresa aquUa^ sp. n. 

Head, antennse^horax, and tegnlm brown ; abdomen 
and legs fawn-colour. Primaries brownish fawn-colour; a 
pale fawn-coloured band crosses the wing from the costal 
margin to the anal angle, the outer side edged with black, the 
apex darker brown, the fringe alternately dark brown and 
fawn-colour : secondaries pale reddish fawn-colour. 

Expanse 1 inch. 

Hwb. New Guinea, Port Moresby {Goldte^ Mus. 7?rwce). 
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LXIV . — Notes on a Gollection of Gryllidse, Stenopelmatidse, 
GryllacridsB, and Hetrodidge formed by Mr, W, L. Distant 
in the Transvaal and other Souths and EasUAfrioan 
Localities, By W. F, Kirby, F.L.S., F.E.S., &c. 

The following list is preliminary to Mr. Distant’s compre- 
hensive work on the Insects of the Transvaal, now in course 
of preparation, and may be followe"^ from time to time by 
other lists of a similar character. 

Two new species of Stenopelmatidae are provisionally 
referred to Garcinopsis ; but they differ somewhat in the 
structure of the head, and it is probable that many species of 
the family remain to be discovered, which may necessitate a 
revision of the generic characters. 


Orthoptera. 


Gryllidae. 

Gbyllotalpin-®!. 

Curtilla, Oken. 

africana, Beauv, 

Gbyllinje. 

Brachytrypes^ Serv. 

membranaceuSj Dru. 
Aoheta, Linn. 

bhnaculata, De Geer. 
Gryilus, Linn. 

domesticm, Linn. 
burdigalensiSf Latr. 
posticus, Walk, 
tgnobiiis, Walk. 
melanocephalm, Serv., var. 
Cophogryllvt^, Sauss. 

Delalavdii, Sauss. 
Scapsipedus, Sauss. 

marginatus, Afz. & Brann. 

EnB OPTEBINJE, 

Anandus, Sauss. 

nigrosignaius, StSl. 


Stenopelmatidae. 

Carcinopsis, Brunn. 
vittata, sp. n. 
punctnlfita, sp. n. 
Nasidiiis, StSl. 

truncatifrons, StS.1. 

Gryllacridae. 

GryUacris, Serv. 
lyrata, n. n. 

( = \aliena, Brunn.) 

Hetrodidse. 

Acanthoplus, Stil. 

discoidalis, Walk. 
Enyaliopsis, Karach. 

Betersii, Schaum, 
Acanthoproctus, Kai’sch. 
MowarthcB, Kirb. 


GryllidaB. 

G BYI^LOTALJSINJE, 

Curtilla africana, 

GfuUotalpa africana, Pal. de Beauv. Ins. Afr. Am&. p. 229, Orth. 

pi. XX. c. fig. 6 (1806?). 

4, Pretoria {Distant ) ; 1, Barberton {RendalT ) ; 3 (imma- 
ture), Foit Joknston, Nyasaland {Rendall). 
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A common species throughout the warmer parts of the 
Old World, 


Qmyllinm. 

Brachytrypes metnbranaceus. 

Qryllus membranaceus, Dru. 111. Ez, Ent. ii. pi. xliii. hg. 2 (1778). 

3, Fort Johnston, Nyasaland {P. Bendall ) ; Barberton 
{Rendall ) ; 1, Delagoa Bay {Junod). 

A common and widely distributed African species. 

Acheta himaculata. 

Gryllus himaculaUtSy De Geer, K4m, Ins. iv. p. 521. n. 4, pL xliii. fig. 4 
(1773J. 

7, Pretoria {Distant) ; 2, Nyasaland {Rendall) ; 3, Bar- 
berton {Rendall) j and 1 without locality. 

One or two of these specimens are immature. 

A common species throughout the warmer parts of the 
Old World. 


Qryllus domesticus, 

Gryllus doTnesttcus, Linn, Syst. Nat. (ed. x.^ i. p. 428. n. 20 (1768). 

6, Fort Johnston, Nyasaland {Rendall). 

Our familiar house-cricket ; a cosmopolitan species at the 
present day. 


Qryllus hurdtgahnsis. 

Gryllus hurdtyaknsis, Latr. Hist. Nat. Crust. Ins. xii. p. 124. n. 3 
(1804) ; Sauss. M4m. Soc. G4n4ye, xxv, (1) p. 186 (1876). 

4 Pretoria {Distant). 

A variable and widely distributed species in the Mediter- 
ranean region, Asia, and Africa. There are also two immature 
specimens from Pretoria which probably belong to the same 
species. 


Qryllus posticus. 

Gryllus podicus, Walk. Cat. Derm. Salt. i. p. 80. n. 60 (1809). 

GryUus tmcostomus, Sauss. Mto. Soc. G4u6re, xxv. p. 167 (1877). 

Fort Johnston, Nyasaland {Rendall). 

I think De Sanssure is mistj^en in referring this species 
to (?. leuoosiomus, Serv., and therefore prefer to adopt 
Walker’s name for it. 
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Gryllus ignobilis. 

Qryllm igmhiliSf Walk. Oat Derm. Salt. i. p. 29, n. 47 (1869). 

1, Fort Johnston, Nyasaland (Rendall) ; 1, Barberton 
{Bendall). 

Originally described from Natal, Q. igndbxlis^ Sauss., 
from Java and Amboina, will require renaming, 

Oryllus melanocephalus^ var, 

Gryllus melanocephalus, Serv. Ins. Orth. p. 342 (1839), 

2, Nyasaland (P. Rendall). 

A variable species, inhabiting Africa and the East Indies. 

Gophogryllus Delalandii^ var. (?) . 

Cophogmlks Belalandii, Sauss, M4m, Soc. G^n^ve, xxv. p. 234, pi. xiii, 
(13) fig. 2 (1877). 

1, Brak Kloof, near Grahamstown, 

Closely resembles Saussure’s description and figure, but 
has six testaceous lines on the vertex, the two outer ones on 
each side meeting at the eyes. There is a black arch be- 
tween the aiiteiinse over a testaceous space, separated from 
the black vertex by a narrower testaceous arch. 

Scapsipedus marginatus, 

Acheta marginata, AJzel, & Brann. Achet. Guin. p. 23. n. 4, fig. 5 a 
(1804). 

Scapsipedus margincdus^ Sauss. M4in, Soc. G^n&ve, xxv. p. 243 (1876). 

Gryllics parallelusj Walk. Cat, Derm. Salt, i. p, 32. n. o3 (1869). 

Gryllus diadematus^ Gerst, Von der Decken’s Keisen, iii. (2) p. 25. n. 37 
(1873). 

8, Pretoria {Distant)* 

A species inhabiting both East and West Africa. 

Anandus nigrosignatus. 

Rupilius nigrosignaim} StSl, OEfv. Vet.-Akad, Fork. 1876, (3) p. 66, 

Anmdm nigrosignatus, Sauss, M^m. Soc. G5n^ve, xxT, p. 664 (1878). 

1, Rustenburg {Krantz). 

Ine markings of this species are not unlike those^ in 
Saussure's figure of his Tapinopus platyceps^ from New 
Caledonia. 


Ann* & Mag* N* Hist* Sex. 7. Vol* iii. 


35 
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Steuopelmatidse. 

Cardnopsis vittata. 

Long* corp. 31-^0 millim.; pronoti 9-10 millim. ; fem, 
post, 17 millim.; tib. post. 23-26 millim. ; oyip. 15-19 millim. 

Female. — Chestnut-brown, face varied with yellow ; fasti- 
gium of the veitex with a yellow spot on each side opposite 
the base of the antennse, and two more at the extremity, 
which is depressed, convergent, and truncated, separated from 
the fastigium of the front by a slight suture; the middle 
and sides of the face, as well as the antenna, palpi, and legs, 
aie mostly yellowish. 

Pronotum with the deflexed lobes having the angles rounded 
off and the lower border neaily stiaight. Abdomen with a 
broad transverse black band occupying the hinder part of 
each segment. 

All the femora unarmed ; front tibia? with a middle and 
teiminal spine on the inner side above, but only the terminal 
spine on the outer side ; beneath, with a row of 6 strong 
spines on each side. Middle tibiae with 4 spines above on 
the outside and 3 on the inside ; beneath, with 6 spines on 
each side. Hind tibiae with a low of 7 spines on each side 
above in addition to the terminal spines; beneath, with 3 
slender spines before the terminal spines. Most of the spines 
aie veiy strong and tipped with black. The spines on the 
four hind coxae are also strongly marked. Hind femora much 
thickened ; ovipositor long, slender, upeurved. 

Two specimens from Barberton (P. Rendall). 

Described fiom the larger specimen; the smaller one is 
consideiably paler in colour, inclining to reddish or yellowish 
rather than reddish brown. 

Probably allied to C. ornata, Brunn,, from Madagascar; 
but that species is banded with black on the thorax and the 
tibial spines are much smaller, as represented in the figure* 

Caircinopsis punctulata. 

Long. corp. 29 millim.; pronoti 7-9 millim.; fem. post. 
18—20 millim.; tib. 15—18 millim.; ovip. 10—15 millim* 

Female. — Head, pionotum, and temora rufo-castaneous, 
rest of legs and ovipositor darker, hind border of pronotum 
and abdomen a?neous brown. 

Head above and pronotum nearly smooth; fastigium of 
the vertex transversely wiinkled below, passing into the 
fastigium of the front without interruption. Face thickly 
punctured and blackish in the middle ; cheeks reddish, with 
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two strong converging carinae; mouth-parts and tips of 
mandibles mostly black. Pronotuni with the angles of the 
deflexed lobes rounded off, the lower edge nearly straight. 

Abdomen thickly and closely punctured, especially on the 
terminal segments. 

Femora unarmed ; front tibiae with 2 spines above on the 
inner side and with only the terminal one on the outer; 
beneath, with 5 pairs of spines; middle tibiae with 3 or 4 
spines on eacli side above and 6 pairs below (inclusive of the 
terminal ones) ; hind tibiae with 7 spines on the outside and 
8 on the inside (exclusive of the terminal spines) ; hind 
femora considerably thickened and very deeply longitu- 
dinally sulcated on the outer side. 

1, near Eureka, Barberton {P, Rendall) ^ 5 Zout- 

pansberg (Kcessner), 

As usual, the larger specimen, which is here described, is 
darker-coloured than the other. 

This species may be allied to G, femoralis and (7. fusoa^ 
Brunn., but nothing is said of their being punctuated, 

Nasidixis truncatffrons, 

Naddius truncatifrons, StSl. 

2, Barberton (Rendall) ; 1, Zomba, Nyasaland {Rendall). 

GryllacridsB. 

Gryllacris lyrata^ n. n. 

Grylhicru alima^ Brunner (nec Walker), Verli. zool.-bot. Ges. Wien, 

xxxviii. p. 338 (1888). 

1, Pretoria [Dibtant) ; 3 (immature), Barberton (P. Ren^ 
dull) . 

As this species requires renaming, I have taken the present 
opportunity of doing so. It was described by Brunner from 
Zanzibar, and the Natural History Museum possesses a pair 
from Machuma, Tarn Desert, British East Africa, collected 
by Mr, C, S. Betton. 


Hetrodidae. 

Acanihoplus discoidalis* 

Retrodes discoidalis, Walk. Gat. Derm. Salt. B. M. ii. p. 230. n. 18 
(1809). 

1, Pretoria {Distant)) 1, Zoutpansberg {Kmsner), 

These specimens agree with the paler specimen described 

85* 
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by Walker, except that they are of a reddish brown, reddish 
on the thorax. Tlie abdomen has a row of spines pointing 
backwards on the median line and three rows of large black 
oblong spots on the back and sides ; the median row macular, 
the lateral rows paitly connected behind, and each marked 
rather behind its centre with a large reddish dot. On the 
basal segments the black markings are more or less connected 
at the base of the segments. 

Enyaliopsis PetersiL 

Setro^es Peteisii^ Schaum, Ber, Ver. Aliad. Berl. 1853, p. 777 5 Peters’s 
Eeise Mossamh. v. p. 119, pi. vii. fig. 7 (1862). 

1, Pretoria (Distant) \ 3, Barberton {RendalT)]^ 2, Fort 
Johnston, Nyasaland {Itmdall) ; 1, Angola {Monteiro)^ 

The frontal horn in some of these specimens is shorter and 
broader than usual. There are two immature specimens 
among them. 


Acanthoproctus Howarihee. 

AcantJwproctits JSoioarthcs^ Kirb. Ann. & Mag. Nat. Hist. (7) iii. 
pp. 101, 145 (1899). 

1, Brak Kloof, near Grahamstown. 

The types were received from E. Karoo, Cape Colony. 


LXV. — On one littledcnown and one hitherto unknown 
l^ecies of Saurocephalus. By 0. P. Hay 

The fish Saurocephalus lanciformis was first described and 
named by Dr. Eichard Harlan in 1824 f. This description 
and the accompanying figures were reprinted in 1835 in the 
same author’s ^ Medical and Physical Eesearches ’ t. The 
specimen on which the genus and species were based had 
been collected about twenty years previously, by Lewis and 
Clark, at some locality probably in North-eastern Nebraska. 
It consisted of the greater portion of the left maxilla ; but 
was described by Harlan as belonging to the lower jaw. Ho 
also regarded it as having belonged to a reptile allied to 
Ichthyosaurus. Louis Agassiz first recognized the ichthyic 

’ April 1899, pp. 299'*304. 

I. 831-^37, pi, xii. figs. 1 - 5 , 
-5, 


* Erijm the * Ameriesan Journal of Science,' 
t Joum. Acad. Nat. Sci, PMlad. (1) iii pt 
X Med. Phys. Ees. pp. 862-366, pL, figs. 1- 
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nature of the remains ^ (although he confounded them with 
an entirely distinct species) ; and his conclusions were con* 
firmed by Richard Owen f* Dr* Leidy J corrected Agassizes 
errors, and gave more accurate descriptions and figures of 
the maxillary than had been furnished by Harlan. 

No remains of Harlan’s species, other than the maxillary 
referred to, have hitherto been described, Di% E. W, Hil- 
gard § has reported the species as occurring in the Vicksburg 
group of the Eocene, but the identification was undoubtedly 
erroneous. Dr. William Spillman |1 has also included this 
species in his list of fossils belonging to the Tombigbee 
greensand of the Cretaceous at Columbus, Miss. Although 
this identification is less improbable than the former, we have 
nothing to confirm its correctness. 

Notwithstanding the scantiness of the material belonging 
to the type species, our knowledge of the genus Sauro* 
cephalus has been greatly increased through the descriptions 
of closely related and more perfectly preserved species. For 
this additional knowledge we are indebted to Cope and 
Newton, and more recently to Alban Stewart, of the Uni- 
versity of Kansas. 

For some time 1 have had in my possession some remains 
which on examination prove, in my judgment, to belong 
to Harlan’s species. This material was collected for me in 
the region of Butte Creek canon, south of Wallace, Kan. j 
and the horizon is undoubtedly that of the Niobrara Creta- 
ceous. My material consists of both the mandibles, the right 
maxilla, the pterygo-palatine arch, and a few other bones. 

The maxillary (fig. 1) is rather short and deep. The 

Fig. L 



x|. 


nortion belonging in front of the palatine condyle is missing; 
ES tlie condyle itself is present. The alveolar border is 


» Poias Fo83. V. T). 102. t Odontography, p. 130, pi. 66. 

t Trana. A.mer, Ailos. 8oc. 1817, xi. pp- 91-06, pi. vi. figs, 8-11. 
I Report Geol. & Agric. Mississippi, 1860, p. 143. 

H Op. dt. p, 389. 
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somewhat curved, and is occupied by compressed sharp-edged 
teeth. Of these there are present t wen ty- eight ; but if we 
restore the bone, as we can safely do, I believe, by aid of 
Stewart’s figures of S* dentatus^^ we may conclude that there 
were originally thirty-four teeth, possibly one or two less. 
The root of the most anterior tooth has been exposed by the 
fracture, and its fang is seen to be distinctly faceted; so 
that it presents just such an appearance as the tooth of 
jS'. lanciformw figured by Leidy f. The roots of teeth situated 
more posteriorly, whose fangs have been exposed by a tool, 
are similarly faceted. Cope states t that 8» lancifornm is 
to be distinguished from his S, arapahomus by the lack of 
facets on the roots of the teeth of tlie latter, 

Leidy estimated that the maxilla in his hands had sup- 
ported only twenty-six or twenty-eight teeth, and he was 
probably correct. That maxilla, a larger one than the one 
in my possession, seems to have been broken just behind the 
palatine condyle. If now we take from Leidy’s drawing 
the width of the bone at this point and apply it to the 
alveolar border, we find that it includes ten teeth ; the width 
of my own specimen includes thirteen teeth. It is not im- 
possible, however, that the specimen figured by Leidy had 
been broken away some little distance behind the condyle. 
At any rate, I do not believe that the difference of a few 
teeth, other things being alike, would justify us in regarding 
the specimens as belonging to different spocies. 

As in the case of the original specimen, there is a shallow 
groove running along the mesial surface of the maxilla, 
about 5 millim. from the alveolar border, and from this groove 
foramina, one for each tooth, enter the bone. 


Depth of maxillary at palatine condylo 38 * 

Distance from anterior end of palatine condyle 
to hinder end of maxillary 85 

The right mandible is shown in fig. 2, five oighllia the 
natural size and showing the mesial surface. The alveolar 
border is straight and supports thirty-four tooth, of which 
those occupying the middle of the border are the largest. In 
general, they are larger than the teeth of the upper jaw. 
_lhe line which spans tliirtcen teeth in the maxilla sikius ten 
m the dentary. At the pioximal end of the mandible there 
must have been a process ot the dermarticulare, as in related 

• Kan. Univ, Qi^t vii. p. 26, pi. i. figs. 3o, 4 «. 
i* 1 rans. Amer. Philos. Soc. xi. pi, yi. fi<r. 9. 
i Cretaceous Vertehrata, p, 216/ 
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forms; but in the specimen figured it is hidden by the over- 
l}'ing cciatohjal, winch is not shown in the figure. At the 
anteiioi end of the mesial face of the dentaiy theie is found 
a broad suiface, lOugh with piocesses and pits, an indication 
that the two dentaiies weie stiongly bound together. The 

Fig. 2 



extreme anteiior end of each dentaiy is occupied by a surface 
to which was evidently attached such a piedentaiy as 
Stewait has desciibed as belonging to several lelated species. 
A gioove and a low of foramina aie piesent on the median 
face of the dentaiy. 

milliiii. 

Length of alveolai boidei .... 112 
Length of mandible fiom cotylus . 130 
Depth of mandible at last tooth . . 36 

Depth of mandible at symphysis 34 

Fig. 3 represents, five eighths the natural size, the pterygo- 


Fig 3. Fig. 4. 



palatine arch seen from within. A tiiangular piece is 
missing fiom the anteiior end, and the lowei end ot the 
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ecto pterygoid, pg^ is defective. As I interpret the bones, the 
arch is remarkable for the large size of the palatine, 
While the sutures which ai*e represented in the figure are 
very distinct, I am wholly unable to find one separating the 
entopterygoid, from the metapterygoid, nt.pg. On the 
upper border of the arch, at the point indicated by tlie lino .v, 
there appears to be an indication of a suture. IF such it is, 
it probably extends downwards to a point near the hinder 
end of the palatine. The arrangement of the bones is quite 
different from that found by myself in Xiphactinus^. 

At the lower border of the anterior end of the palatiTie 
there is a broad surface, v, whicli was probably in contact 
with an articulating surface on the vomer. The notcli seen 
in the anterior end is occupied by another articulatory sur- 
face, for the anterior palatine condyle of t!ie maxilla. 
The anterior end of the upper border furnished an articulation, 
pfe, with the prefrontal, but this is elongated and rough, not 
broad and smooth, as it is in Xiphactmiis, 

Anteriorly the palatine is thick and strong. On its outer 
surface this portion is finely vermiculated above, while the 
lower portion furnishes a concave articulation for the condyle 
of the maxilla. The general appearance of this portion may 
be seen from fig. 4, which represents the palatine of the next 
species. Below the concave surface for the palatine condyle 
of the maxilla there is seen a broad rough surface which 
must have been applied to the inner face of the maxilla. 
The greater portion of this is wanting in the specimen shown 
in fig. 4. Its limits are indicated by the dotted line, On 
the outer face of the metapterygoid, from the highest point 
seen in fig. 3 there runs downward and backward a sharp 
ridge whim evidently bounded the orbit below. The portion 
of the metapterygoid above and mesiad of this ridge formed 
the floor of the orbit. This indicates that the orbit was 
placed well backward. I find no satisfactory evidences of 
the presence of teeth on the pterygoid and palatine bones. 
If we add to the maxillary the probable antero-posterior 
extent of the premaxillary, we shall find that it is approxi- 
mately equal to the length of the lower jaw. Hence the 
latter did not project beyond the upper jaw as it did in the 
case of those species which Stewart has referred to the genus 
Saurodon, 

Two characters seem to distinguish Saurodon from SaurO'- 
cBphdluSf viz, ; the presence of notches, instead of foramina, 
for the successional teeth and the projection of the lower 

♦ Zoolog, Bulb ii. 1898, p. 39, %. 7, 
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jaw beyoad tlie snoat of fche fish. I have been inclined to 
believe that the presence of these two characters is safficient 
to distinguish Saarodon as distinct. However, I observe 
in some specimens of this supposed genus that some of 
the notches become closed into foramina; and we can easily 
imagine all gradations between notches and foramina high 
above the alveolar margin. Moreover, it is probable that 
the other character will fail. Recently Mr. Stewart ^ has 
published figures, without description, of remains which 
he refers to Cope’s Saurodon phlebotomus. Mandible and 
maxilla are shown. Measurements show that the maxilla, 
without the premaxillary, is nearly as long as tiie alveolar 
bolder of the mandible, so that it is almost certain that in 
this species there was no projection of the dentary beyond 
the snout. It seems probable, therefoie, that Saurodon must 
be abandoned. 

I present here (fig. 5) the right maxilla and the pre- 
maxillary (fig. 4) of another species of Saurocepkalusj which 
1 regard as yet undescribed. It is especially distinguished 
from desciibed species by its elongated maxillary bone. To 

Fig. 5. 


pc JC 
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illustrate this, I compare it with Mr. Stewart’s 8. dentatasj 
which is itself a species with a rather long maxilla. In 
& dentatus the total length of the maxilla is 142 millim., 
its height at the palatine condyle 48*5 millim. My specimen 
lias the same height at the condyle; but the total length 
is 172 millim,, a difference of 30* millim,, equal to 21 per 
cent, of the shorter maxilla. My species, therefore, probably 
had a lelatively slender head and a larger mouth than had 
S* dentatus. 

In the maxilla figuied I count alveoli for thiity- seven 
teeth ; but in the maxilla of the other side, somewhat broken, 

* Km* Univ. Quart, vii. pL xvi. figs. 4, 5. 
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the teeth extend backward somewhat farther, so that there 
must have been forty. At some time in the career of its 
owner the right maxilla has been fractured obliquely across 
its middle, and tliis accident has affected the neighbouring 
teeth. One of these has thus become exposed nearly half- 
way to the tip of the fang. This exposure reveals the fact 
that the fang is faceted, as it is in 8* lanciformis. The 
great length of the maxilla distinguishes this species from 
both S. lanciformis and 8. dentatus^ and the facets ou the 
teeth distinguish it from Cope’s S. arapahovtus. Mr. Stewart 
has not described the condition of the fang of the teeth of 
his S. denfatus. 

In fig, 5 px. represents the palatine condyle; px/ the 
anterior palatine condyle which was applied to a surface like 
that shown in fig. 3 at insff, 

I propose to call the fish above described Saurocephalus 
pamphagus 

It has been supposed that the foramina, situated one 
opposite each tooth and on the mesial face of the maxilla and 
of the dentary, are for the transmission of nerves and vessels 
to the teeth. Richard Owen f seems not to have so regarded 
these foramina. He believed that they lead to the cavities 
containing the germs of the successional teeth,” The latter 
probably began their development in, or at the bottom of, 
these foramina ; but they soon passed more deeply into the 
bone. In fig, 1 at jf there is found a developing tooth whose 
tip is on a level with the row of foramina; but its root 
extends high up into the bone. Nerves and vessels entering 
the tooth by way of the foramina alluded to would have to 
take a very tortuous course. The functional tooth imme* 
diately below the young tooth figured seems already to have 
suffered some reduction of its fang. 

The germs of the teeth of the Saurocephalidse did not gain 
a lodgment in the bones of the jaws in the same way that the 
teeth of the higher vertebrates did. In the latter the fangs 
were first planted in grooves in the dental borders of the 
bones; and we must suppose that these grooves, at first 
shallow, have, in successive generations, deepened and be- 
come portioned off to form sockets. In the ISaurocephalidso 
the teeth, developing originally on the dental border, have 
gradually migrated away from tliis border, on the mesial face 
of the supporting hones, and, by means of the foramina de- 
scribed above, have made their way through the mesial wall 

^ Inde ruunt alii rapida velocias aura, 

Pampbagus et • . . , , . 

Ovm, Met, Bk hi. 1, 200. 

t Odontograpliy, p, 131, 
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of the sockets. The notches found in the species referred to 
Saurodon show the earliest stages of this mie^ratioii. 

The distinguislied pala3o«ichtliyoloo*ist, Mr. A. S. Wood- 
ward, has recently kindly called my attention to a su;»^e;estioa 
made by Prof. *E. D. Cope that the Saurocephalidse are 
closely related to the Cliirocentrida), repiesented by the large 
ChirocenUms dorab of the Chinese and Indian seas. I have 
iinfoitunately had no opportunity to study a skeleton of 
this fish; but, judging from the figures of the fish found 
in Cuvier and Valenciennes, pL 565, and in Day’s ‘ Fishes 
of India,’ pi. clxvi. fig. 3, its external appearance must be 
much like that of the extinct Xiphactinus* Nevertheless, 
wc have no intimations that the teeth of Ghirocentrus are 
fixed to the jaws in any way different from those of ordinary 
fishes. The fixation of the teeth in sockets is an unusual 
thing among fishes ; and this character alone, it appears to 
me, is suflScient to remove Xiphactinus and its allies from 
the Chirocentridae, although not necessarily to a great 
distance. I suspect that the SaurocephalidaB will, when they 
are better known, show distinctive characters in the vertebral 
column also. 


LXVL — Note on Scapanorliynchus, a Cretaceous Shark 
apparently surviving in Japanese Seas, By A. Smith 
WOODWARD, F.L.S. 

In his paper on the Cretaceous fishes from Mount Lebanon 
published twelve years ago the late James W. Davis gave 
an unsatisfactory description and figure of a remarkable new 
shark under the preoccupied generic name of Rkinognathus, 
lie pointed out some of its principal characters, and, notwith- 
standing the demonstrated presence of an anal fin, placed the 
fish in the family Spinacidse. In 1889 f; ^ detailed 
study of the fine scries of specimens in the British Museum, 
the present writer published an amended definition of the 
genus under the new name of Scapanorhynchus^ placing it in 
the family Lamnidm close to the well-known existing genus 
Odontaspis, The dentition was shown to be identical with 
that of the latter genus ; but other characters, such as the 
slenderness of the fish, the peculiar elongation of the rostrum, 

^ J, W. Dttvis, " On the Fossil Fishes of the Chalk of M!ount Lebanon, 
in Syiia/' Trans. Roy. Dublin Soc. [2] vol. iii. (1887), p. 480, pL xiv. 

4. 

t A. S. Woodward, ‘Catalogue of Possil Pialies in the British 
Museum,’ part i. (1889), p. 851. 
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and the great extent of the anal fin, seemed to justify at 
least its generic separation. At the same time it was 
suggested that many so-called teeth of Odontaspis from the 
Cretaceous formations of other parts of the world might 
truly belong to ScapanorhyncJius^ and in that case would 
indicate the very wide distribution of this shark in the seas 
at the close of the Mesozoic era. It was also remarked that 
while all the teeth in the two typical species from the Lebanon 
seemed to bear a pair of lateral denticles, the hinder tooth 
alone possessed these denticles in certain other spev>ics, 
e. in Scapanorhynchus rhapldodon from the European 
Chalk 

Within the last ten years nothing of importance has been 
added to our knowledge of the Cretaceous Scapanorhijnchus ; 
but quite recently, in the present writer’s opinion, new in- 
formation on the subject has come fiom an unexpected source. 
A shark in all essential respects identical with the supposed 
extinct genus in question has been described by Dr. 1). S. 
Jordan f from the deep sea off Yokohama, Japan, It was 
obtained from a fisherman by Mr. Allen Owston, of Yokohama, 
and presented by him to the Zoological Museum of the 
University of Tokio. It was lent to Dr. Jordan for 
description by Pi*of. Mitsukuri, and has received the new 
generic and specific name, Mitsukurina OwstonL The shark 
is recognized by Dr, Jordan as more nearly related to 
Odontaspis than to any other surviving genus; but, for 
reasous not definitely formulated, it is considered to be the 
type of a distinct family, Mitsukurinid^e. 

The Lebanon fossils, of course, are marred by many 
imperfections ; but it appears that, in all the generic characters 
which can be compared, the living Mitsukurina agrees with 
the Cretaceous SGapanorhynchus^ Generic diffeiences may 
still be found, but they have yet to be pointed out. Like 
that of tlie recent fish, the skeleton of the fossil may bo 
appropriately described as flexible. 'ilie elongated rostrum 
is identical in the two cases, only relatively longer in the 
extinct species from Mount Lebanon. The fossils naturally 
do not exhibit the peculiar indentation between the moutlx 
and the rostrum. One specimen of Bcapanorhynchus Lewisi 
(Brit. Mus. no. 49474) clearly shows four bianchial clefts 
immediately in front of the pectoral fin, so that the fifth 

^ See especially figures by A. S. Woodward, Notes on the Sharks* 
Teeth from Britasn Cretaceous Formations/* Proc, Geol, Assoc, vol, xiii. 
(1894), ^ 196, pi. V. figs. 11-ia. 

t B. S. Jordan, Description of a Species of Fi^ (Mitsulrnrim 
Otostoni) from Jap^ the Type of a Distinct Family of Lanmoid Sharks,** 
Proc. OaJifamia Acad, Sci.XS] Zool. vol. i. no, 6 (1898). 
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would doubtless be above the base of the pectorals, as recorded 
by Jordan in Mitsukarina. Another specimen (Brit* Mus. 
no. P. 4769) shows that the teeth in S. Lewisi are about as 
numerous as in Mitsukurina Owstoni^ while, as in the latter 
species, those at the mandibular symphysis are slightly 
larger than those at the front of the upper jaw. All the 
fins are known in the two fossil species from Mount Lebanon 
except the anterior dorsal ; and on comparing the figure of 
such a specimen as B. M. no. P. 4020 * with that of the 
recent fish given by Jordan, it will be observed that the 
differences in proportions are not of greater than specific 
value. The arrangement of the basal cartilages of the fins, 
so beautifully represented by Jordan, is unfortunately not 
distinct in any of the Lebanon fossils ; nor is there any clear 
evidence of the claspers. The dense shagreen seems to be 
similar in the recent and fossil forms. 

The type specimen of Mitsukurina Owstoni measures 
slightly more than a metre (42 inches) in length, and is 
described as apparently young. The known specimens of 
Scapanorhynchiis Lewisi cannot have attained a greater 
length than 0*5 ra., while the only complete specimen of 
^S. elongatus measures about 0*65 ra. in length. Some of 
the other species, how’ever, represented in Cretaceous forma- 
tions solely by their teeth, evidently attained considerably 
larger dimensions, and must have been very much larger even 
than the Japanese fish now captured. In Cretaceous seas it 
was evidently a dominant type among the predaceous 
sharks. 


LXVII. — Note on some Cretaceous Glupeoid Fishes with Pecti^ 

nated Soules (Oteuothrissa and Pseadoberyx). By A. 
Smith Woodward^ F.L.S. 

A RECENT detailed study of the so-called Berycidas of the 
Cretaceous period has led to the recognition of several allies 
of the herrings among them. There is evidence of at least 
two geneia, whose osteological characters necessitate their 
reference to the family Ulupcidse as defined in l)r. Giinther’s 
British Museum Catalogue. Both are characterized by large 
pectinated scales, like those of the existing Clupeoid genus 
iSrevoortia f ; but neither exhibits any ventral or dorsal ridge- 

* A. S. Woodward, * Oatal. Foss. Fiskes B. M,’ part i. (1889), pi. xvii. 
dg. 1. 

t Gill, Proc. Acad. Nat. Sci. Philad, 1861, p. 37 ; Jordan and Ever- 
mann, “Fishes of North and Middle America,’' Bull. U.S. National 
Museum, no. 47 (1896), p. 433. 
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scales. The first genus has not hitherto been defined, and 
may receive the new name of Gtenothrissa ; the second has 
already been described as Pseudoheryw. 

Gtenothrissa, gen. nov. 

Definition. Head large; trunk deeply fusiform and laterally 
compressed, but ventral border of abdomen flattened# Maxilla 
robust and arched, with two large supramaxillary bones; 
mandible deep, a little prominent, and gape of mouth not 
extending behind the middle of the large orbit ; minute teeth 
on the margin of the jaws. Preoperculum only slightly 
expanded; operculum and suboperculum deep and narrow. 
Vertebrse from 30 to 40 in number, half being caudal. Pelvic 
fins much enlarged and inserted far forwards ; dorsal fin much 
deepened, occupying about half of the back; anal fin small; 
caudal fin deeply cleft. Scales pectinated, large and regu- 
larly arianged, none enlarged or thickened, and no dorsal or 
vential lidgc-scales ; lateral line conspicuous. 

Type, So-called Beryx vexillijer^ Pictet, from Upper 
Cretaceous, Hakel, Mount Lebanon. 

The three best-known species are : — 

(1) Gtenothrissa vexilUfer^ Pictet, sp. 

Originally referred to Beryx by F. J. Pictet (Descript. 
Poiss. Foss. Mt. Liban (1850), p. 8, pi. i. fig. 1), The 
fine seiies of specimens of this species in the British Museum 
clearly shows the Clupeoid head, which, indeed, is partly 
represented in the restoration by Pictet and Humbert (Nouv. 
Eech. Poiss. Foss. Mt. Liban (18fi6), pi. ii. fig. 3). The 
premaxilla is very small and the loose arched maxilla rela- 
tively laige, with two supramaxillaries, as in Ghpea, It is 
quite clear that none of the fin-rays are spinous# The 
largest specimens are about 0*07 m. in length, and tlie 
specific characters may be briefly stated as follows : — 
Length of head with opercular apparatus approximately 
equal to the maximum depth of the trunk, and contained 
about one and a half times in the length from the pectoral 
arch to the base of the caudal fin. 30 vertebras. Pectoral 
fins about half as long as the pelvic pair, which are inserted 
beneath the former and comprise 8 stout rays, the foremost 
only articulated distally, the others both divided and articu- 
lated distally, the longest when adpressed to the trunk reaching 
the anal fin ; dorsal fin with 18 to 20 rays, the sixth longest ; 
anal tin with 13 or 14 rays, opposite the hinder third of the 
dorsal. Scales very finely pectinated. Known only from 
the Upper Cretaceous of Hakel, Mount Lebanon# 
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(2) Ctenothnssa radians ^ Ag,, sp. 

Originally referred to Beryx by Agassiz (Poiss. Foss, 
vol. iv. pp. 4, 118, pi xiv.i, fig. 7, pi xiv. c. figs. 7-9). 
Several specimens of this species in the British Museum 
exhibit the typical Clupeoid head, one (no. P. 5699) being 
especially well preserved and displaying the minute teeth 
both on the maxilla and prcmaxilla. None of the fin-rays 
are spinous, the appearance of a pelvic spine in the type 
specimen, as described by Agassiz, being proved by other 
specimens to be deceptive. The species attains a length of 
about 0*25 m., and may be briefly defined thus : — Head with 
opercular apparatus relatively smaller than in G, mxillifer^ 
and marked with a fine rugose ornament. About 40 ver- 
tebrm. Pelvic fins with 7 or 8 stout rays, which, when ad- 
piesfecd to the trunk, extend to the anal tin ; anal fin with at 
least 12 rays, arising opposite the hinder end of the dorsal 
fin. Scales very finely pectinated; lateral line extending 
along the ninth series above that which forms the ventral 
border of the flank. Common in the Lower Chalk of 
England. 

(3) Otenothrissa microcephala, Ag,, sp. 

Originally referred to Beryx by Agassiz [tom, ciL pp. 4, 
119, pi xiv. 5. figs. 3-6, pi xiv. c. fig. 10). As in the two 
preceding species, so in this, the British Museum collection 
demonstrates the presence of a Clupeoid head and the absence 
• of tin-spines. This fish is rather elongated and attains a 
length of about 0*15 m. The length of the head with oper- 
cular apparatus equals the maximum depth of the trunk and 
is contained about twice in the length troin the pectoral arch 
to the base ot the caudal fin. Fins apparently as in O. ra-- 
dians^ but the pelvic tins less elongated. Scales relatively 
large and coarsely pectinated ; lateral line extending along 
the fourth series above that which forms the ventral border 
of the flank* Common in the Lower Chalk of England. 

PSEUnOBERYX, Pictet and Humbert. 

[Nouv. Beck. Poise. Foss. Mt. LiTban, 186G, p. 32.] 
Definition, Head and opercular apparatus as in Gteno^ 
thrissa, Vertebrse approximately 30 m number, lialf being 
caudal Paiied fins small, the pelvic pair inserted opposite 
the dorsal, which is short-based and nearly median ; anal fin 
smaller than the dorsal; caudal tin deeply cleft. Scales 
pectinated, large and legularly arranged, none enlarged or 
thickened, and no dorsal or ventral riage-j^cales. 

Type, Fseudoberyx synacus^ Piet. & Humb. [op, cit, p. 33, 
pi ii. figs. 4-6). 
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The two species, P. syriacus and P. Bottcp.^ have already 
been sufficiently well defined by Pictet and Humbert [op. cit,% 
and an imperfectly defined larger species, P. grandis^ is 
described by J. W. Davis (Trans. Boy. Dublin Soc. [2] 
vol. iii. (1887), p. 510, pi. xxviii. fig. 4). An examination of 
the original specimen of P. longzsphiay Davis {loc.ciu p. 511, 
pi. XXV. fig. 2), convinces me that it does not belong to this 
genus, but is referable to an entirely distinct fish commonly 
known as Olupea Bottcey Piet. & Iluinb. Psmdoheryx has 
hitherto been found only in the Upper Cretaceous of Hakel, 
Mount Lebanon. 


LX VIII. — Pour new Bees of the Genus Perdita collected hy 

Dr. L. 0. Howard in Mexico. By T. D. A. CociCEEELL, 

New Mexico Agricultural College. 

Perdita Howardiy sp. n. 

$ . — Length about 6 millim. 

Bright lemon-yellow ; tips of mandibles darkened ; frontal 
fovea a black stripe } a narrow black line extending from 
each lateral ocellus to the adjacent eye ; abdomen with four 
narrow entire black bands at the sutures between tlie seg- 
ments ) second abdominal segment with a longitudinal black 
stripe on each extreme side ; pleura without any black patch j 
tarsi more or less fuscous ; stigma faintly tinged with yel- 
lowish ; nervures colourless ; marginal cell obliquely trun- 
cate, its substigraatal and poststigmatal parts about equal 
in length ; second submarginal cell narrowed rather more 
than half to marginal; third discoidal distinct. Head 
ordinary; lower part of face pellucid white; mesothorax 
naked, a very narrow black line along its anterior margin ; 
tegulse colourless, transparent. 

. — Frontal fovea a black dot ; no line from the ocelli to 
the eyes ; abdominal bands more obscure ; otherwise like the 
female. Claws cleft. 

HaL S. Job6 de Guaymas, Mexico, April 10, 1898 (L. 0. 
Howard ) . 

It is a pleasure to name this beautiful species after its well- 
known and esteemed discoverer. P, Howardiy by its yellow 
colour and the absence of a black patch on the pleura, comes 
near to luteolay from which it is easily distinguished by 
the abdominal bands. It is also a vernal species, whereas 
luieola is autumnal. Seven specimens were obtained, 

Perdita Ashmeadiy sp, n, 

? , — Length about 4^ millim. 

Head and thorax shining dark olive-green; abdomen 
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yellowish beneath ; tubercles and face-marks cream-colour ; 
legs yellow, tarsi brownish \ a patch at end of hind femora, 
hind tibise, and tarsi brown. Head subquadrate, but not 
particularly large, broader than long ; clypeus low and broad ; 
mandibles cream-colour, black at tips and reddish just before 
tips ; labrum and clypeus cream-colour, the latter with the 
usual dots, and two longitudinal stripes vaguely indicated by 
brownish stains \ supraclypeal mark present, produced above 
for a short distance as a narrow stripe or line, separated 
below from the clypeus by a distinct interval ; dog-ear marks 
present but extremely minute, not nearly touching the clypeus ; 
lateral marks consisting of a broad stripe below, abruptly 
narrowing just above the level of the antennal sockets to a 
naiTow stripe, which continues along the orbital margin as 
far as the level of the middle ocellus ; scape with a yellow or 
cream-coloured stripe beneath; flagellum very dark brown 
above, somewhat paler beneath ; face and front without any 
conspicuous pubescence ; cheeks very thinly pubescent ; 
front granular. Mesothorax very shiny, very thinly pubes- 
cent, with a median furrow on its anterior half ; metathorax 
bluer ; pleura wholly dark ; tegulse transparent, with a cream- 
coloured spot \ stigma pale brownish, with a darker margin ; 
nervures brown, marginal cell obliquely truncate, appen- 
diculafe ; second submarginal narrowed about one lu Y to 
marginal, third discoidal distinct. "" 

Var. a. — Hind border of prothorax yellow ; second abdo- 
minal segment with a short transverse yellow stripe near the 
base ; ventral surface of abdomen clear yellow, 

Hah^ S. Jos4 de Guaymas, Mexico, April 10, 1898 (£• 0, 
Howard). 

Named after tlie most active student of American. Hymeno- 
ptera. In my table of Perditain Bull. DenisonLab., P. Ask* 
meadi comes near to ^ crassiceps^ but it differs from that in 
many particulars. The var. a resembles rather tarda^ but is 
easily separated from it. 

Perdita sonorensts^ sp. n. 

$ , — Length about 6 millim. 

Black, with a metallic lustre and cream-coloured markings. 
Head ordinary; front sti’ongly aeneous or dark olive-green, 
with scattered distinct punctures; clypeus cocked- hat-shaped, 
cream-coloured, with the usual black dots rather large, and 
two median longitudinal black bars, very broad and slightly 
coalescing ; labrum black ; mandibles ordinary, basal half 
cream-colour, apical half rufous ; face not very hairy ; a 
distinct linear groove running down from middle ocellus j an- 
tennm dark, flagellum light brown beneath ; lateral face-marks 
triangular, rapidly narrowing from a broad base to a point on 
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a’ level with tlie antennal sockets ; supraclypeal mark a trans- 
verse band, more than twice as broad as long ; dog-ear marks 
piesent, sepaiated by an interval from the lateral marks. 
Mesothorax very shiny, with scattered punctures, greenish 
and hairy in front, otherwise black and nearly nuclo ; liitid 
margin of prothorax with an interrupted cream-coloured band ; 
tubercles cream-coloured, with a dark spot ; metathorax dark 
bluish, contrasting with the black scutellum and {)Ostsca- 
telluin ; tegulse hyaline, with a cream-coloured spot ; stigma 
hyaline, with a brown margin ; nervures brown ; marginal 
cell with the poststigmatal portion a little the longest ; second 
submarginal large, narrowing rather more than half to mar- 
ginal ; third discoidal very distinct ; legs brown-black, anterior 
knees and anterior tibias in front cream-colour ; abilorneri 
black, with straight pale yellow bands, more or loss inter- 
rupted in the middle, at the extreme bases of segments 2 to 4, 
and two spots representing a rudimentary band on the fifth 
segment. Ventral surface dark. 

var. a.— Clypeus all black, except a minute mark at each 
side adjacent to the lateral face-marks ; fifth abdominal seg- 
ment without spots, 

Var, i. — Clypeus black, with the lateral corners cream- 
coloured ; dog-ear marks mere specks; the three abdominal 
hands reduced to inconspicuous widely separated pairs of 
yellowish stripes. 

Bab. S. Jos4 de Guayraas, Mexico, April 10, 1898 (/“y. 0, 
Howard ) . F our specimens. 

Related to P. sexmaculata. In my table of Perdiia iu 
Proc. Phil. Acad. 1826, it comes close to P. exclamans^ from 
which it is separated by many characters. The var, b approxi- 
mates to tardcy but is not really related to that insect. 

Perdita Lucies^ sp. n, 

— Length about 4 millira. 

Bright lemon-yellow, with dark markings. Head ordinary, 
cheeks unarmed ; face nude, entirely yellow except the black 
dots representing the frontal fovese ; cheeks yellow, sparsely 
hairy ; vertex daik metallic green ; scape yellow, with a black 
spot at the top behind ; flagellum yellow beneath and blackisli 
above ; piothorax and sides and under part of thorax entirely 
yellow; tnesothorax practically nude, very shining dark 
metallic olive-green, w ith the lateral margins narrowly yellow, 
and a yellow patch near the hind margin ; scutclluni yellow 
uith the sides dark; postscutelluni similarly coloured ; nicta- 
thorax dark^ blue dorsally, yellow at sides; tegulm hyaline ; 
stigma hyaline, with a sepia-broun margin; nervures light 
blown ; marginal cell obliquely truncate, with its substiguiatal 



about one half to marginal ; third discoiJal indiatlnct ; legs 
entirely yellow except a brown stripe on the posterior tibia 
atid tarsus ; abdomen yellow, with five broad entire dark 
brown bands, or the fifth subobsolete, and the base of the first 
segment dark ; venter entirely yellow. Claws cleft. Tips of 
mandibles bright rufous. 

llah, S. Jobd de Guaymas, Mexico, April 10, 1898 {L, 0, 
Howard). 

Named after Dr, Howard’s little daughter. This in my 
tables comes near to P, Martini,^ but is easily distinguished by 
the yellow sides of the thorax and the brown nervures- Seven 
specimens. There are sometimes two yellow spots on the 
anterior half of the mesothorax. 

Dr. Howard also collected at S. Jos6 de Guaymas, on the 
same day, examples of P. tarda^ CklL, var. P. salicis^ Gkll. 
(1 pu7icto8ignataj CklL, and P. exclamanSy CklL ( cJ ? ) . 

lie informs me tliat most, if not all, of the specimens of 
Ferdita From that locality were taken at the flowers of 
ine&quito [Prosopis glandufosu) . 


PROOEEBINGS OF LEARNED SOCIETIES. 

GJBOLOGICAL SOCIETY. 

April 2Cth, 1899.— W. Whitaker, B.A., F.R.S., 
President, in the Chair. 

The following communication was read: — 

<On three Species of Lamellibranehs from the Carboniferoud 
Rocks of Great Britain.’ By Wbcelton Hind, M.D., B.S., F.R.C.S., 
F.G.S, 

The first part of this paper describes a new species of Anthra-- 
comya which occurs in the North Staffordshire and Manchester Coal- 
fields at horizons higher than that characterized by A. FhUlipsi. 
The fossil is found at Etruria, Bradwell, Stoke-on-Trent, and 
Fallowficld.. It appears to indicate a special zone of shales and 
;t?j?iror&is-limestone about 300 feet below the Penkhull Sandstone, 
and to be the only molluscan form known from the zone. 

A new species of Garbonicola is next described, partly from 
specimens preriously supposed to be a gasteropod, a brachiopod, or 
eren a crubtacean, and partly from better-preserved specimens 
obtained from calcareous bands about 10 yards above the Bassey 
]Mine Ironstone in North Staffordshire. It appears to be the latest 
species of this genus known, and to occur in higher beds than any 
other species. 

Lastly, a new species of Ctenodonta from Pen ton Linns (Dumfries- 
shire) is described. It occurs in a marine shale below the highest 
limestone of the locality, in beds referred to the horizon of the 
Hnrlet Limestone by the officers of the Geological Survey. The bed 
contains gasteropods, crinoids, cephalopods, etc., with Productus 
gigantms. The species has some resemblance to O. EalU, Barrois, 
found in Spain. 
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new species of, 208. 

Hydrias, new species of, 471. 

H}gi'Otrechiis, new species of, 177. 

Hyla, now species of, 276. 

Hymenoptera, new, 402. 

Hjptdamprus, new species of, 116. 

Hypsophrys, new species of, 6, 

Huza, new species of, 116. 

Isopoda, on Madeiian, 06; Briti&h, 
70, 317. 

Jassa, notes on the genus, 237, 394. 

Josaides, new species of, 293. 

Kirby, W. F., on the family Hetro- 
didas, 97, 141 ; on a collection of 
Odonata from Panama, 362; on 


Oi thoptera from the Transva il &c., 
476. 

Lcheda, new species of, 40 1. 
L(doboma, new species of, 230. 
Leipsiiropus, characters of tlio now 
genus, 241. 

Leuodora, now species of, 113. 
Lepidoplera, new, 102, 170, 208, 22S, 
243, 203, 371, 375, 462, 465. 
Lopidopus atlanticus, nolo on aspoci- 
mon of, 180, 

Leptognathia Lillj(4)()igi, note on, 
335. 

Lichtenstein^s Catalogus roruui natu- 
ralium, note ou, 272. 

Ligia oceaiiica, on the sexual cha- 
racters of, 197. 

Lituola, new specios of, 54. 
Loncheres, new species of, 153, 
Lucasiu"^, new species of, 67. 
Mammalia, new, 40, 44, 152, 225, 
226, 344. 

Marmoba, new species of, 42, 44. 
Megalopyge, new species of, 471. 
Merionenda, new species of, 4^)1. 
Metaxanthia, new species of, 465. 
Microhyla, new species of, 275. 
Mlcrojdssa, characters of the new 
genus, 240. 

Micropus, new species of, 297. 

Micro tus, new subspecies of, 226. 
Mimeusemia, new species of, 112. 
Miresa, new species of, 474, 
Mitsukuiiua Owstoni, note on, 
488. 

Mollusca, new, 409, 429. 

Moschoneura, new species of, 375. 
Munida, new species of, 18. 
Munidopsis, new species of, 19, 

Mus miniitus, note ou the subspecies 
of, 842. 

]Myonia, new species of, 297, 

Napnta, new specios of, 230, 
Napeogenes, new spceii's of, 1.55. 
Naro^a, new species of, 110, 474. 
Nautilus poinpilius, ou tlie tenlaclos 
^ of, 170. 

Nectoinya, new bpecies of, 41. 

Nelo, new spe^eios of, 299. 

Ne})tis, now spc»cies uJ, 2 13. 

Newton, E. T., ou tho remains of 
Aniia from the Isle of Wight, and 
on a Megnlosauroid jaw from 
Bridgend, 27L 

Newton, 11. B., on tertiary Forami- 
nifera from Borneo, 245. 

Nodozana, new species of, 407. 



INDEX. 


499 


Kormau, Canon A. M,, on the laud 
IbOpoda of Madeira, 00 ; on British 
land Ibopnda, 70, 017 ; on a recent 
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new motbfa from the Niger, 371. 
Sherborn, 0. D., on lichtenstein’a 
Catalogus return naturalium, 272 ; 



600 


INDEX. 


dates of D’Orbigny's Dictionnaire 
Universel d'llistoire Natiirelle, 
360 ; dates of Humboldt and Boni)- 
land’a Y oyage ; Observations de 
Zoologie, 4!28. 

Sipboncecetes, new species of, 241 . 

Siriella armata and S. frontalis, 
observations on, 161. 
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